19. Shading Systems

19.1. Overview

This section contains general modeling guidelines that should be followed for modeling shading systems, as
well as details for modeling the following;:

e Louvered Blinds

e Woven Shades

¢ Insulating Shade Layers with Non-Standard Geometry
o Cellular, Pleated and Roman Shades
o Roller Shutters
o Insulated Quilts

e Perforated Screens

e Homogeneous diffusing shades

¢ Awnings
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19.2. Shading System Modeling in General

19.2.1. Shading System States

Many shading systems, such as venetian blinds, cellular shades, pleated shades, vertical slat blinds, and roller
shades, fall into the category of a dynamic shading product that can be in both open and closed states. If you
are using WINDOW and THERM to model shading systems for NFRC ratings, consult the NFRC 100 and 200
technical documents, as well as the NFRC THERM/WINDOW Simulation Manual, for definitions of what needs
to be modeled for different shading systems.

It is suggested that for calculating U-factor, SHGC, and Visible Transmittance, different “states” of the
shading system should be modeled. Different standards organizations (such as NFRC and AERC) will have
definitions for what should be modeled for these states, and their documentation should be consulted for
details. For example, both organizations require modeling the shading system in the “Open” and “Closed”
position, with definitions for those states defined in their documentation.

Outside of those standards, the different “states” for modeling can be expanded, depending on the type of
information needed. The states to be modeled might include:

* Open - The shading system in it's most “transmitting” state
The Open state could be defined in a few different ways, depending on the shading system.

e Retractable / Open: Shading systems that retract up to the top of the glazing system. Even
though the shading system is retracted, many times the hardware associated with the shading
system will need to be modeled. There is an example of such a system in the section about
Venetian blinds.

e Non-Retractable / Open: Shading systems that are fixed at the bottom (do not retract up). For
example, the “open” state for a non-retractable Venetian blind could be defined as having the
blind slats horizontal (perpendicular) to the plane of the glass. For other systems, such as roller
shades, this case may be the same as the closed state.

* Closed - The shading system in it’s least “transmitting” state. For example, with Venetian blinds, this
would be a fully deployed blind with the slats in the vertical, “closed” position.

=  Off Angles or other states - For a shading system with control over the shading mechanism,
modeling at the different states besides Open and Closed should be considered in order to fully
understand the energy impacts of each state. For example, Venetian blinds with slats that can be
controlled at different angles, could be modeled with the slats at least at a 45 degree angle, and
possible other angles, depending on the results desired.
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19.2. Shading System Modeling in General

19.2.2. Modeling a Glazing System with a Shading System

This section describes, in general, how to model a glazing system with a shading system. This method applies
to all shade systems except Awnings, which are modeled with a window instead of a glazing system (see the
Awning section for more details). By describing it once here, it will not be repeated to this level of detail in

the sections that pertain to specific shading system types.
In WINDOW

Preferences

It is important to set the values correctly in the Preferences dialog box in order to produce reasonable

results in WINDOW. The settings should be as follows:
Thermal Calcs Tab
e Calculation standard: ISO 15099

Set Convection Model
for Integral Venetian
Blind to “ISO 15099”

' Options  Themal Calcs | Optical Calcs ] Optical Data | Updates |

Set Calculation Standard Themal calculation options
to “ISO 15099” H» Calculation standard ||SO 15039 ﬂ
Convection models
Cutside Integral Inside
Model Maodel Model
Venetian blinds | IS0 15099 ~|| | 150 15088 x| | [150 15099 |
Woven shades| |/S0 15099 =l | 10 15088 =] | 15015099 |

e Integral Model: ISO 15099

Figure 19-1. Preferences settings for Thermal Calcs Tab for Integral Venetian Blind

Optical Calcs Tab

e Use matrix method for specular systems (glazing systems without shading devices):

unchecked
e Spectral data: Condensed spectral data
e  Number of visible bands: 5

e  Number of IR bands: 10

¢ Generate full spectrally-averaged matrix for Solar Band: unchecked

e  Generate full spectrally-averaged matrix for Visible Band: unchecked

e Angular basis: W6 quarter-size
e Solar/Visible range: Directional diffuse
e FIR range: Directional diffuse

e # of segments: 5
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19. Shading Systems

Leave Use Matrix method for specular

Set both Solar/Visible
range and FIR range” to
“Directional diffuse”

systems unchecked

It is not necessary to check Write CSV
output file or Write XML BSDF output

[/

“Solar band” and “Visible band” can
be left unchecked for NFRC ratings —
these are only used to view results in
the MatrixReader spreadsheet

Set Spectral data to “Condensed
spectral data”

//

Set Number of visible bands to “5”"——— |

" Options ] Themal Cales  Optical Calcs | Optical Data | Updates |

\Optic:al calculation options

[ Use matrx method for specular systems
(glazing systems without shading devices)

By
Spectral data |Condensedspect|a| data j
% Number of visible bands: |5

Set Number of IR bands to “10”

P MNumber of IR bands: |10

Set Angular basis to “W6

Angular basis | WE quartersize -

standard basis”

Wenetian blind calculation methods

Solar/Visible range | Directional diffuse "_L|

FIR range Directional diff -
\? Wiite C5V output file < rectonal dfiuse v
~ # of segments: 5
Q r
-
Set # of

segments to

Figure 19-2. Preferences settings for Optical Calcs Tab for Integral Venetian Blind

Glazing System Library

Once the Shade Layer has been defined in the Shade Layer Library (which is decribed in detail in each
shading type section), that layer can be added to a glazing system. The layer can be placed, on the inside
of the glazing system, between the glass layers, or on the outside of the glazing system.

o # layers: Set the layers to the total number of glass + shading system layers.

e Depending on the position of the shade, set the appropriate Layer to “Shade” (from
pulldown arrow to the left in the first column). For example, in a double glazed system:

e If the shading layer is on the outside of the glazing system, set Layer 1 to “Shade”.

e If the shading layer is between the glass layers of the glazing system, set Layer 2 to

“Shade”.

e If the shading layer is on the room side of the glazing system, set Layer 3 to

“Shade”

o Select the appropriate shading layer from the Shading Layer library for the “Shade” layer.
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19.2. Shading System Modeling in General

File Edit Libraries Record Tools View Help
=] & B | & B W4 4 » bl | H €0l O# 7 @t|%
D #: 30 Name: Double low-e (argon] with int. horiz. WEB [45 deg)
# Layers: 3 : Til: an * |G Height:  1000.00 ram
N Enviranmental i - - . 7
Conditions: (WFRC 1002010 ] IG Width:  1000.00 mm i /
Comment; E
e Z
Qwerall thickress: 54,609 o Maode: 7 [T Model Deflection 1 2 3
1] Mame bode| Thick Flip) Tzol | Rzoll | Rzol2 | Twiz | Rwizl | Rwis2 Tir E1 EZ Cond
- Glazz1 »» 3170 SGSMEECE.grd # 56 [J]0.381 0293 0446 0757 0060 0050 0.000 0.840 00329 0997
Gap1 »» 9 Air[10%) / Argon [30%] t 127
- Glazz 2 »» 103 CLEAR_B.DAT # 67 [JoF7 0070 0070 0884 0080 0020 0000 0840 0.840 1.000
Gap2 »» 1 Air 12.7
l' Shade 3 rr 29 1" harizontal WB [white] - 180
4| 1
Center of Glazz Resulty | Temperature Data | Optical Data | Angular Data | Color Properties | Fadiance Fesults
Ufactaor sSC SHGC Rel. Ht. Gain Twig Keff Layer 1 Keff Gap 1 keff Lapey
Wima-K, Wima W dm-K Wdm-K K W
7 ? ? ? 7 ? ? ?
7
Set Layer 3 to “Shade” using
the pulldown for an interior
ihade, ,S,Et Layer1to Click on the double arrow to see the Shading
Shade” for an exterior Layer Library list
shade, and so forth
5] Select @
Fird 287 records found.
[n] Mame ProductMame| Manufacturer Type b aterial PermeabilityF actor 0
(3
19 “Wioven shade. Gray. 25% open area Generic Wooven “Wioven Shade katerial 0.250
0 Qff wWhite Blind 24 mm zlat at 45 degrees Generic ‘Yenetian (horizontall  White Wenetian Blind Slat white. txt] 0.993
21 Drark Blue Blind 24 mm =lat at 45 degrees Generic ‘enetian [harizontal]  Marine Yenetian Blind Slat [marine. txt] 0993
22 Clear Fiit [no pigment] Generic Fritted glass
23 Woven shade. Gray. 3% open area Generic Woven Waoven Shade Material 0.030
24 Wioven shade. Grap. 10% open area Generic Wioveh Wiowen Shade hatenial 0100
28 Perforated screen. 8.7% open area Generic Perforated Screen Slat Metal & 0087
» atal VB [white] - 45 deg etian [harizontal] | W venetian Blind Slat [w tt] 2
0 3" horizontal WB [white] - 45 deg Generic ‘Yenetian (horizontall  White Wenetian Blind Slat white. txt] 0937
k1l 3" wertical WB (white] - 0 deg [open) Generic Yenetian [vertical) Wwhite Wenetian Blind Slat [white. txt) 0998 i
4| [Tl | 3
Figure 19-3.For the third layer in the Glazing System (Layer #2), select the venetian blind
from the Shading System Library.
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19.2. Shading System Modeling in General 19. Shading Systems

Set Dtop, Dbot, Dright, Dleft to the appropriate values for the shading system geometry.

In the WINDOW Glazing System Library, the values for Dtop, Dbot, Dleft and Dright
represent the space between the edge of the shading system (including hardware) and the top
(bottom, left or right) of the glazing system cavity, as shown in Figure 19-5. These values are
used to define the convection that will occur between the shading system and the glazing
system. These values are used for the glazing system thermal calculations in WINDOW.
However they are not used to place interior and exterior shading systems in THERM, which
is controlled by the “Sight line to Shade edge” input when inserting the glazing system into
THERM

It will be necessary to make a separate glazing system for each frame that has a different
Dtop/Dbot/Dleft/Dright. These values from WINDOW are not used in THERM when a
glazing system is imported, and therefore must be redefined when importing a glazing
system. In the example below, there is no space at the top or the bottom of the Venetian
blind, but there is a 3 mm space on the left and the right side of the blind.

File Edit Libraries

Record Tools View Help

=L & B |E =44 »r M| H @0 OH#7 @772
Lzt D # 30 Name: Double lov-e [argan] with int. horiz. YB (45 deg)
Calc [F3) # Lapers: 3 STk 907 IGHeight  1000.00 mm
N E rwviranimental it o
il Conditions: | NFRC 100-2010 vI 1G Wwidth:  1000.00 mm /
Copy Comment:
Delete %
Cave Owerall thickness: 54689 mm Mode: [T Model Deflection 1 2 3
Report
| Radiance |
[n] Mame Mode| Thick |Flip| Fwisz Tir E1 EZ2 Cond | Dtop (mm] | Dbat (rmm] | Dright [mm] | Dleft (mm]
- Glass 1 »» 3110 SGSMEBCE.grd # 56 [J| 0050 0000 0840 0033 0.997
Gap1 »r 9 Air[10%)] / Argon [90%) t 127
- Glass 2 »» 103 CLEAR_B.DAT # 57 [J| 0oso 0000 0840 0840 1.000
Gap2 »r 1 Air 127
- Shade 3 »» 23 1" horizontal Y (white] - 18.0 0.0a0 0.000 3.000 3.000
g Y
o 1 Y 3

Set values for Dtop,
Dbot, Dleft, Dright

Center of Glasz Results | Temperature D ata I Optical Data | Angular Data I Color Properties | Radiance Results

Ufactar SC SHGC Rel Ht. Gain Triz Keff Layer 1 Keff Gap 1 Keff Layer 2 Keff
WwimnZ2-K Wim2 W Ak WK WAk WAk
1.243 0.303 0.264 200 0.147 0.0542 0.9965 0.0234 1.0000

Figure 19-4. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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19. Shading Systems 19.2. Shading System Modeling in General

Frame to Shading System distance for Interior Shading Systems.
Frame
1 Dtop (Dbot, \

Dleft, Dright)

Glass —» Shade,
— including
hardware

Frame to Shading System distance for Between

Frame to Shading System distance Exterior Glass Shading Systems,

Shading Systems.
I —f I bpacer Y

Figure 19-5. Determine the distance from the frame/spacer and the shading system at the top, bottom, left and right of the window.
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In THERM

Sightline

The shading system hardware can define the sightline rather than the frame, depending on the
geometry of both the frame and the shade. The sightline is used in the Tvis and SHGC calculations.

Representation of the Shading System

In THERM, the shading system is not explicitly modeled. When a WINDOW glazing system with a
shading system is inserted into a THERM file, THERM draws a graphic representation of the shade,
but does not create a polygon for it. The space between the shade and the glazing system or frame is
not modeled as a frame cavity, and the effect on the glazing system or frame is accounted for by
assigning a Shading Modifier when defining the boundary conditions. The Shading Modifier is
automatically created when the glazing system is inserted, and will be available from the “Shading
system modifier” pulldown menu in the Boundary Condition Type dialog box.

Bottom of glass

Sight line
M Graphic representation of the blind. A polygon is not drawn to represent the blind.

The space between the blind
and the glazing system is
NOT modeled as a cavity.

A

The effect of the blinds is modeled using the
Shading Modifier in the Boundary Condition

Boundary Condition Type @
Boundasy T v
Candition [sample-head-lntennl\p"ent|ant’-‘n.-45:5ample GlzSps - Interigr Venetian 4, 45 degrees VI

LI-F actor

S Ea 3

Temperature  EB9.8  F He 038 BrushfiF

Radiation Model  AutoEnclosure U-Factor Suriacs

Emizsivity 0652
Shading syztem modifier [Interior [Glazing System I0:9) v]

§ [7] Blacking Surface

Default Boundary Condition  zample-head-Interiory entiand-45:5 ample GlzSps - Interior Wenetian A,

Figure 19-6. The shading system is not explicitly modeled in THERM.
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19. Shading Systems 19.2. Shading System Modeling in General

Sightline to Shade Edge

When importing a WINDOW glazing system with a shading system into a THERM file, the “Sight
line to shade edge” input in the Insert Glazing System dialog box will determine where the shade
starts (or stops) relative to the glazing system and frame. These values should correspond to the
Dtop, Dbot, Dleft and Dright input in WINDOW; however the user has to input the value for every
glazing system that is inserted into the THERM file, as THERM does not read those values from

WINDOW.
5] Insert Glazing Systermn
Orientation l Up - ]
Gilazing system width | 24.0284 mm
CR cavity height 1000 mm
Sight line to battomn of glass 127 min
Spacer height 12.7 T
Edge of Glazs Dimension 3.5 mm
Glazing zystem height 150 i
[ Sight line to shade edge 10 T ]
Sight line to Sight line Sight line to
shade edge to shade shade edge
=-10 mm edge =+10 mm
=0mm
Sightline

Fiqure 19-7. The Sight line to shade edge input determines where the shade sits relative to the frame.
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19.2. Shading System Modeling in General 19. Shading Systems

For a shading system that sits in a panel next to an insulated glazing unit (IGU), where the shading
system dictates the hardware, the following guidelines can be used when importing the glazing
system:

e Sightline to bottom of glass = spacer height
e Sight line to shade edge =0

Shading system
hardware sits on the
frame elements.

l

Sight line

In this case, the shading system
hardware is defining the sight

Spacer for IGU. line.

l

Therefore, the sight line to
shade edge =0

8.7 Insert Glazing System

Orientation [ Up v]

Glazing system width | 240284 | mm

CR cavity height W T

Sight line to bottom of glass 127 mm
Spacer height T T

Edge of Glazz Dimengion 615 mm
Glazing system height 181 mm
Sight line to shade edge o mm

After the glazing system is
inserted, fill glazing cavities
as appropriate according to
the modeling rules.

Fiqure 19-8. The relationship of sightline to spacer height, bottom of glass, and shade edge,
for a shading system that has the hardware defining the sightline.
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19.2. Shading System Modeling in General

For a shading system where the hardware is not modeled, such as a jamb, or a head or sill that has
hardware that is isolated from the frame (and is therefore not modeled), the diagram below shows
how to define the input variables when importing a glazing system.

This polygon

accounts for the

convective heat

flow between

the two sides of Shade Edge —»
the shading

system

y \

Spacer height

?

Sightline to Shade Edge would

Sightline be positive in this case

Sightline to Bottom of Glass

1
Frame or:spacer
element

This polygon
accounts for
the convective
heat flow

between the Shade Edge—»
two sides of the

A

Shade

shading system

v

Spacer height

A1

Sightline
<— Sightline to Shade Edge
would be negative in this

> <«—— Sightline to Bottom of

|
Frame-or spacer
element

Figure 19-9. The relationship of sightline to shade edge when shading system hardware is not modeled.
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19.2. Shading System Modeling in General 19. Shading Systems

Linking Glazing System Cavities to other cavities

Cavities associated with a shading system that are not modeled in the WINDOW Glazing System but
which touch the WINDOW Glazing System cavities, such as cavities around hardware in the THERM
file can be linked to the glazing system cavity following the 5 mm rule described in Chapter 9 of the
THERM User Manual.

In the example below, the frame cavities that have a throat adjacent to the glazing cavity greater than
5 mm are linked to the glazing cavity, and those that are less than or equal to 5 mm are modeled as
frame cavities.
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19. Shading Systems 19.2. Shading System Modeling in General

A
A 4

\_ smm 1 J

This frame cavity
starts where the
throat is 5 mm, and
then is modeled as a
frame cavity.

This cavity has a throat > 5
mm where it touches the
glazing system cavity, so it is
not linked to the glazing
cavity but is modeled as a
separate frame cavity.

his cavity has a throat >5
mm where it touches the
glazing system cavity, so it is
linked to the glazing system
cavity.

These cavities are > 5 mm where they
touch the glazing system cavity, so they
are all linked to the glazing system cavity.

Figure 19-10. Determine which cavities around the Venetian blind can be linked to the Glazing System Cavity
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Modeling Shading System Hardware
Do not model the hardware:

e If the hardware is isolated from the frame or other shading system hardware.
For example, if the hardware that the roller in a shade is attached to is not continuously
connected to the shading system housing, it does not need to be modeled, such as the roller
for a roller shade which is only attached at each jamb but not continuously along the head.

In this example head
cross section, the roller
and the shade material
around it are not
continuously connected
Roller —_| to the housing — they
— are suspended inside
Roller R the shading system
shade housing, and are only
housing joined to the jamb at

F each end.

Shade layer Therefore the roller

‘ ‘ would not be modeled

l

in THERM.

Fiqure 19-11. If the roller shade is not continuously connected to the shading system housing,
it is not modeled in THERM

e This would also apply to hardware at the bottom of a shading system that is deployed, if that
hardware does not touch the frame or other shading system hardware.

If there was hardware
at the bottom of this
roller shade, it would
not be modeled
because it is not — 0
attached to the frame

or other shading system

Figure 19-12. Do not model shading system hardware that is not attached
to the frame or other shading system hardware.
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19. Shading Systems 19.2. Shading System Modeling in General

Model the hardware:

e If the hardware is continuous and attached to the frame or other shading system
hardware.

e For example, in a shading system housing, if the shade was a folded or pleated system,
the hardware in the housing would be modeled if it was attached to the housing and
continous.

Frame cavities inside the shading system housing;:

When modeling an exterior shading system, such as a woven shade, there are three possibilities for
how to model the shading system housing:

¢ NFRC Frame Cavity
e Slightly Ventilated Cavity
e No Cavity Modeled

The guidelines below are used to determine which model to use, depending on the housing
geometry.

Shading system hardware usually has openings where the shading system intersects it. How to
model these openings depends on the following rules:

o If the openness factor of the shading layer is <0.20, apply the slightly ventilated cavity rule
(see Chapter 9 of the THERM User Manual) to the opening that is to the outside of the
shading layer

o If the openness factor of the shading layer is > 0.20, consider the whole width of the opening
to apply the slightly ventilated cavity rule.

o If the slightly ventilated rule does not apply because the opening is too small (< 2 mm):
o model the cavity as the NFRC Frame Cavity

o If the slightly ventilated rule does not apply because the opening is too large (> 10 mm)
o Do not model a frame cavity

o Do not model the internal housing hardward
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19. Shading Systems

o Bring the boundary conditions into the inside of the shading system housing

e For the frame cavities (either the NFRC Frame Cavity or the slightly ventilated cavity) inside
the shading system housing, break them up as needed according to the 5 mm rule. The cavity
type stays the same even if the cavity is broken up into smaller polygons.

When a frame
cavity is modeled
(normal or slightly
ventilated) and
the shade layer
comes into the
housing, model
that layer as a
THERM polygon.

If this shading layer has an
effective openness fraction
<0.20, apply the slightly
ventilated frame cavity
rule based on the gap
opening to the outside of
the shading layer.

If this shading layer
has an effective
openness fraction >
0.20, apply the
slightly ventilated
frame cavity rule
based on the entire

gap opening.

Shading Layer Librany

ID# 13

\
Marme: [anen ghade. Gray. 25% open area J

Froduct M arne:

M anufacturer; Generic
Type: [Woven zhade ']
M aterial: [31 006 Woven Shade Material "]

Permeahility Factar 0.250

Figure 19-13. The cavity inside the shading system housing may be modeled as a
partially ventilated cavity if it meets the modeling rules for that case.
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19. Shading Systems 19.2. Shading System Modeling in General

If the opening to the outside

is>10 mm:
e aframe cavity is not
modeled

e theinternal housing
hardware is not
modeled

e the boundary
conditions are
defined in the inside
of the housing

e The shading
modifiers are NOT
applied to the
boundary conditions
inside the housing

Fiqure 19-14. The cavity inside the shading system housing is not modeled as a
frame cavity if the gap to the outside air is greater than 10 mm.

Shading layer in the shading system housing
This is independent of the Permeability Factor of the shade.
¢ Bring shading layer from WINDOW into housing as built
e If Frame cavities are modeled, draw polygon over shade layer into housing

In the case where a frame cavity (either normal or slightly ventilated is modeled inside the
shading system housing), if the shading layer comes into the shading system housing, for
either the open or closed instances of the shading system, model that shading layer as a real
polygon, and do not have the shade layer graphic element go into the housing.

e If Frame cavities are not modeled, keep as is.

If a frame cavity is modeled
inside the shading system
housing, create a polygon for
the shade layer in the cavity.

If a frame cavity is NOT
modeled inside the shading
system housing, insert the
glazing system so that the
shading system is in the
housing per the shade design.

Define the shading layer as

stopping at the point where
the frame cavity begins. Do
not take it into the housing.

Figure 19-15. Modeling the shade layer in the shading system housing.
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19.2. Shading System Modeling in General 19. Shading Systems

Shading System Modifiers

Apply the shading system modifiers, shown in the Boundary Condition Type dialog box, to all
glazing and frame surfaces based on a projection of the shade onto those elements.

Apply <
shading
modifiers A point must be
inserted in the frame
boundary segment so
that part of the
boundary will have a
shading modifier and
part will not.
The shading
modifier is
applied to all
the frame
elements and No shading
the glazing modifiers
system on this
side of the
shading layer
A point must be
Apply < inse_rted in the
Boundary Condition Type Shading glazmg system
Sty modifiers boundary segment
Comeiior [ sample-heatnterioentiand-45 NFRC 100-2001 Exterior - so that part of the
ol boundary will have
Suface |SHEC enterior -] a shading modifier
Temperature 180 C He mw;mzx and part will not.
Radigtion Model  Blackbody
Emissivity 0840 &—

Shading system modifier [Interior [Glazing Systemn 10:9) v]

No shading
modifiers <

Default Boundary Condition  sample-head-Interior¥ entiand-45:MFRC 100-20071 E sterior

~

Figure 19-16. Apply shading modifiers from the Boundary Condition Type dialog box.
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19. Shading Systems 19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)
This section contains a detailed description for how to model a Venetian blind between glass layers.

Venetian blinds between glass (venetian blinds between two glazing layers in a glazing system) fall into the
category of a dynamic glazing product. In the example below, the blind is modeled in it’s fully open and fully
closed positions. In the case of modeling retractable integral venetian blinds as part of a dynamic glazing
product, the fully open position is when the venetian blind is completely retracted. However, even when
completely retracted, the stacked venetian blind slats become a “block” of material that must be modeled.

outside inside

T

Figure 19-17. Venetian Blind Between Glass is a blind between two pieces of glass

Incident )
(incoming) Outgoing
sun angle fingles .
(Exterior) (“room side
or interior)

/11
A\ N
S

Figure 19-18.Incoming and outgoing light angles are modeled based on the angular “basis” specified.

In this example, the following “states” are modeled for each venetian blind configuration:
= OPEN -- Venetian blind fully retracted, ie, the most transmitting state
o There is an example for both a retractable and a non-retractable Venetian blind

= CLOSED -- Venetian blind fully deployed, ie, the least transmitting state
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. Shading Systems

19.3.1. Open Venetian Blind
There are two scenarios for Open venetian blinds:

e Retractable / Open: Venetian blinds that retract up to the top of the glazing system

outside inside

Figure 19-19. Retractable / Open Venetian Blind

e Non-Retractable / Open: Venetian blinds that are fixed at the bottom (do not retract up) - the
“open” state is defined as having the blind slats horizontal (perpendicular) to the plane of the
glass.

outside — inside

Figure 19-20. Non-Retractable / Open Venetian Blind

For Retractable / Open, two examples will be illustrated:
= The venetian blind fully retracted inside a double glazed system.

= The venetian blind fully retracted between an IGU and a third glazing layer (such as, but not limited to,
an add-on panel).

For Non-Retractable / Open, one example will be illustrated:

*  The venetian blind inside a double glazed system with the venetian blind slots in a horizontal (open)
position.
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19.3.1.1. Fully Retracted / Open Venetian Blind Inside a Double Glazed System

The following section discusses how to model a fully retracted venetian blind that has a stack of blind slats at
the top of the glazing system. The following figure shows the Head cross section for a venetian blind in the
fully-retracted position inside a double-glazed system.

In this example, only the Head section will be shown. For Vertical Sliding windows where the lower sash
contains a venetian blind between glass, the lower sash portion of the Meeting Rail section will be modeled
with the same venetian blind considerations as the Head section. The other cross sections (Jambs, Sills and
Meeting Stiles) are modeled normally, without any venetian blind considerations.

In WINDOW:

1. Glazing System Library: Create the appropriate glazing system in the Glazing System Library. In
this case, it is not necessary to model a venetian blind in that glazing system in WINDOW, because
the blind is fully retracted.

In THERM

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined in WINDOW (no venetian blind modeling
needed) into the frame geometry. Make sure that the Sight line to bottom of glass value includes the
height of the block representing the closed venetian blind, so that the Frame and Edge of Glass
boundary conditions and U-factor tags are defined automatically by THERM.

3. Boundary Conditions: Define the Boundary Conditions in the normal manner; no venetian blind was
modeled in WINDOW, so the Boundary Conditions in THERM do not need to be modified for a
Shading System
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Use the proper modeling technique where the frame
meets the surround panel, ie, model these voids as air

AN T

<«— Stack of venetian
blind slats

Figure 19-21. Head cross section with fully retracted venetian blind inside a double-glazed system.
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D e <SS
l

< Top of venetian blind
assembly

~

s
L]

Block of Aluminum Alloy used
to represent the geometry and
material properties of the
stack of venetian blind slats in
their fully retracted position

J

In this case the stack of blind
slats is approximately 15 mm
wide and 50 mm long.

This frame cavity
starts where the
throatis 5 mm, and
then is modeled as a
frame cavity.

Bottom of venetian
blind assembly

The space between the stack of venetian

Glazing system cavity blind slats and the glazing layers.

Note that some cavities are linked to the
glazing system and some are not, according
to the rules in Section 6.4.4

Figure 19-22. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.

Follow these steps to model a fully retracted venetian blind:

(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material properties for the stack of retracted venetian blind slats; define a new material in THERM if
needed.)

1. Draw the Head cross section of the product frame.

2. Draw the geometry of the retracted venetian blind, including the length and width of the stacked
venetian blind slats and any continuous hardware that holds the blind in place (top and bottom).
(Note: In this case, the system seems to be “floating” because non-continuous hardware is used to attach the
blind to the fenestration system.)
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3. Insert the glazing system.
The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments.

Note: Another method would be to insert “float glass” polygons for the glazing layer extensions - this
method eliminates the need to insert the points in the glazing system for the boundary condition
segments.

In this example the edges of the glazing system
intersect the frame at different heights so the edges
of the glazing system are “stretched” to meet the
frame.

Insert the glazing system at the bottom of the
venetian blind assembly with “Spacer height” and
“Sight line to bottom of glass” set to 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then

pull the edges of the glazing in the

glazing system up to the frame. EE—

!

| Preferences | Drawing Options

Arc to Polygon 15

: deqrees per side
Corversion

[ Stay in draw mode after drawing
Always check for overapping polygons
Snap preview

[] Tape Measure Average Temperature
Allow editing of IG polygons

Prompt before deleting polygons

When inserting the glazing
system, make sure the “Sight
line to bottom of glass”
includes the height of the
entire Venetian blind
assembly, so that points will be
inserted in the proper places to
define the boundary conditions
and U-factor tags. Insert a
point on the outside glass

Figure 19-23. Insert the glazing system.
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To link the left-hand cavity next to the venetian
blind to the main glazing system cavity, do the
following:

Apply the 5 mm rule for breaking up
cavities (Section 6.3.6), then fill the
cavity with a material (any material will _|
work)

select the cavity you just filled

go to the Library menu, Create Link
option

Libraries | Options  Calculation  Window

4. Fill the cavities around the venetian blind with a material, and then link that material to the cavity of

the main glazing system. There may be several cavities to be linked, as shown in the figure below.

Set Material
Set Boundary Condition

Material Library
Boundary Condition Library
Gas Library

Select Material/Boundary Condition

Glazing Systems
UFactor Mames

—p Create Link

Shift+F4
Shift+F5

the “eyedropper” tool will appear —
click on the main glazing cavity (the
polygon to link to) and the other
cavity will turn gray and have the
same name as the glazing system
cavity.

The linked cavity will turn gray.

N\

/

]

The width of this cavity is
>5mm, so it is not linked
to the glazing system
cavity, and is modeled as
a frame cavity.

The width of this cavity is
>5mm, so it is linked to
the glazing system cavity

/.

Apply the 5 mm rule to
this space -- model this
space as a frame cavity
rather than connecting it
to the glazing system
cavity (it is 1.75 mm in this
example)

J

This frame cavity
starts where the
throatis 5 mm, and
then is modeled as a
frame cavity.

Figure 19-24. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic

*7 U-factor Tag = None

—

—

<—

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

N

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

v

A

BC = NFRC 100-2010 Exterior BC = <glazing system name> U-factor Inside Film
U-factor Tag = None Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

[
»

BC = Adiabatic
U-factor Tag = None

Figure 19-25. Define the boundary conditions for the cross section
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6. Calculate the results for this cross section.
7. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

8. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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19.3.1.2. Fully Retracted / Open Venetian Blind Between a Double-Glazed System and a Third Glazing
Layer

The following figure shows the Head cross section for a venetian blind in the fully-retracted position between
a double-glazed system with a third glazing layer, such as, but not limited to, an add-on panel.

<«——— Stack of venetian
blind slats

Third glazing layer

<«—— Wwith venetian
> blind

Double glazed
system

Figure 19-26. Head cross section with fully retracted venetian blind between a double-glazed system and a third glazing layer.
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~zm qu II‘

Top of venetian blind
assembly

Block of Aluminum Alloy
used to represent the
geometry and material
properties of the stack of
venetian blind slats in their
fully retracted position

In this case the stack of
blind slats is approximately
15 mm wide and 50 mm
long.

Bottom of venetian
blind assembly

T T

Dual glazed Third glazing layer
system cavity cavity.

Figure 19-27. The Head cross section with the retracted venetian blind, including the stacked slats,
and the top and bottom assemblies for the blind that are continuous across the section.

Follow these steps to model a fully retracted venetian blind between a double glazed system and a third
glazing layer:

(Note: This example was done for Aluminum slat blinds. If the material of the blinds is not Aluminum, use the
appropriate material for the stack of retracted venetian blind slats. It is possible to make a new material if needed.)

1. In THERM, draw the Head cross section of the product frame.

2. In THERM, draw the geometry of the retracted venetian blind, including the length and width of the
stacked venetian blind slats and any continuous hardware that holds the blind in place (top and
bottom).

3. In WINDOW, make the appropriate glazing system (in this case a triple glazed system that represents
the double glazed system and a third glazing layer (such as an add-on panel)).

WINDOW User Manual November 2022 19-29



19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. Shading Systems

In THERMY, insert the glazing system.

The example shown below has glazing layers that intersect the frame at two different heights. There
are numerous methods for modeling this. The method shown is to “stretch” the glazing layers to
meet the frame at the appropriate place, and this method also necessitates inserting points on the
glazing system for the correct boundary conditions segments. Another method would be to insert
“float glass” polygons for the glazing layer extensions - this method eliminates the need to insert the
points in the glazing system for the boundary condition segments.

In this example, the edges of the glazing
system intersect the frame at different
heights, so the glazing layers are
“stretched” to meet the frame

Insert the glazing system at the bottom of
the venetian blind assembly with “Spacer
height” and “sight line to bottom of glass”
setto 0.

Turn on “Allow editing of IG polygon” in
Preferences/Drawing Options. Then pull
the edges of the glazing in the glazing
system up to the frame.

| Preferences | Drawing Options

Arc to Polygon 15

h degrees per side
conversion

[ Stay in draw mode after drawing
Always check for overdapping polygons
Snap praview

[] Tape Measure Average Temperature
Allow editing of IG palygons

Prompt before deleting polygons

When inserting the glazing
system, make sure the “Sight line
to bottom of glass” includes the
height of the entire Venetian
blind assembly, so that points will
be inserted in the proper places
to define the boundary
conditions and U-factor tags.
Insert a point on the outside glass
surface.

-

Figure 19-28. Insert the glazing system and edit it if necessary to bring the glazing layers to the frame.
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Fill the cavities in the double glazing system and around the venetian blind in the third glazing layer
with a material (any material), and then link that material to the appropriate cavity - the double
glazing system cavity to the double glazing system and the third glazing layer cavity to the third
glazing layer. There may be more than one area that is linked to a cavity, so make sure to link them

all.

To link the cavity next to the venetian blind to
the main glazing system cavity, do the following:

fill the cavity with a material (any
material will work)

select the cavity you just filled

go to the Library menu, Create Link
option

t\\\
—>

Librarieleptions Calcu/ation Window H

Set Material F4

Set Boundary Conditjon F5

Material Library Shift+F4

Boundary Conditigh Library Shift+F5

Gas Library
Select Material/Boundary Condition

Glazing System Fa

Create Link

the “eyedropper” tool will appear —
click on the glazing cavity (the polygon
to link to) and the other cavity will
turn gray and have the same name as
the glazing system cavity.

The linked cavity will turn gray.

e

These cavities are linked
to the glazing system
cavity because they are
>5 mm wide. See
section 6.4.4 for more
details about linking
cavities

Find the location
in this cavity
where the throat
is<or=5mm.
Make that part of
the cavity a frame
cavity, and the
area of the cavity
>5mm, link to
the glazing cavity
below.

Figure 19-29. Fill the cavity next to the venetian blind by linking it to the main glazing cavity.
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6. Generate the Boundary Conditions. The section of the warm side of the glazing system adjacent to the
retracted venetian blind should be defined with a U-factor Surface tag of “Frame”.

BC = Adiabatic

ﬁ U-factor Tag = None _+

—————— > <4—

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

«—

BC = NFRC 100-2010 Exterior
U-factor Tag = None BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

»
»

P
<

b4

BC = Adiabatic
U-factor Tag = None

Figure 19-30. Define the boundary conditions for the cross section

7. Calculate the results for this cross section.

8. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

9. Import all the cross sections into the WINDOW Frame Library and calculate the total product U-
value, SHGC and VT.
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19.3.1.3. Non-Retractable / Open Venetian Blind Inside a Double Glazed System

Non-Retractable / Open Venetian Blind are systems that are fixed at the bottom (do not retract up), and the
“open” position is defined as the blind slats set to a horizontal position, perpendicular to the plane of the
glass.

outside —] inside

In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a horizontal position, or as
“open” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library.

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of
glass

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the
frame geometry

3. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
4. Simulate the model, save the results

In WINDOW:
1. Frame Library: Import the THERM files into the Frame Library

2. Window Library: Construct the window using the THERM files from the Frame Library and the
glazing system defined in Glazing System Library

These steps are illustrated in more detail in the following discussion.
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19. Shading Systems

In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer

Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” ( not
Type “BSDF”, which are currently not allowed in NFRC certification), there may be one or more
definitions for the same Venetian blind product. These different records will represent different
geometries of the Venetian blind, such as slat thickness, width, slat spacing and slat tilt. If you are
modeling the same Venetian blind product, but with a different slat thickness, width, slat spacing or
slat tilt, you can make a new Shading Layer Library and change the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,

representing three different slat tilts - “Closed”, “45 degrees” and “Open”.

Shading Layer Library [C:5\U zershPubichLEMLYWINDOWE. P aa? . mdb]

D

3000
30Mm
3002
3003
3004
3005

Marne Producti ame danufacturg
Slirn *white WE Closed Slirn ‘white Wenetian Blind Pella
Slirn ‘white WB 45 Slirn ‘white Wenetian Blind Pella
Slirn *white Open Slirn *White Yenetian Blind Pella
Slirn Marine Closed Slirn Marine Blue Wenetian Blind - Pella
Slirn Marine 45 Slirn Marine Blue Wenetian Blind -~ Pella
Slim Marine Open Slim Marine Blue Wenetian Blind ~ Pella

Tepe

Yenetian [harizontal)
Yenetian [horizontal)
Yenetian [horizontal)
Yenetian [horizontal)
Yenetian [harizontal)

Yenetian [harizontal)

b aterial

‘white Venetian Blind Slat [white. bxt]
‘white Venetian Blind Slat [white. bxt]
‘white Venetian Blind Slat [white. bxt]
M arine Wenetian Blind Slat [marine. bst)
Marine Wenetian Blind Slat [marine. kxt)

M arine Yenetian Blind Slat [marine. txt)

PermeabilityF actor

0.955
0959
0.932
0932
0.989
0.9532

Figure 19-31. Import the appropriate records from the CGDB Shading Layer Library
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If only one slat geometry is represented in the CGDB (such as open or closed), import that record into
the working database, and then make new records for the missing slat geometries, so that there is a
separate Shading Layer record for both the Open and Closed geometries.

Shading Layer Library
D& 3002
Mame:  Slim white Open

Product Hame:  Slim White Wenetian Blind .
The Material references a

b anufacturer: Fella record in the Shade

Type: ‘Wenetian blind, horizontal Material Library, which is
automatically created
when the Shading Layer is
imported from the CGDB.

b aterial; 1100 white Wenetian Blind Slat [whit <

Permeahility Factar 0992

Wenetian Blind

Slat width: 14 800 |mm ———

— This record defines the
Spacing: 11.523 [mm S <—— geometry for the “Open”
state of the Venetian blind

Tit: fully open (07)

Titt angle: 0.00000) - degrees

Blind thickness: | 14.800 |mm

Rise 838 |mm —_—
Help

Figure 19-32. Define the venetian blind geometry for the “open” (horizontal) slats

e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

o Effective Openness Fraction: If a Shading Layer is imported from the CGDB, this value will
automatically be set. If you are making a new record, the Effective Openness Fraction = 1 for the
“Open” blind case.

e Slat Width: appropriate value, in this example 14.8 mm

e Spacing = spacing between each slat, in this example 12 mm
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2.

e Tilt: “fully open (0°)” for a slat in the horizontal position

ek w\dﬁ: ’

,/":‘__' % slat thickness

e

% rise
s Ty,

spacing

gtm—— *

= =
/ tilt angle

# b
blind thickness

Figure 19-33. Venetian blind geometry definition

e Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Open” case, the blind thickness will equal the slat width. At any other slat
angle, this value will be less than the slat width.

¢ Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shad e
Material is automatically imported, and therefore it is not necessary to add or change records in the
Shade Material Library. However, you may need to reference existing records in the Shade Material
Library if you are defining a new Shading Layer record (for example to define a differen slat
geometry for a product).

Shade Matenal Library [C: W] zers\PubichLBMLWWINDOWT. s mdb]

D M ame Product ame Marufacturer | Souwrce |Mode
1100 White YWenetian Blind Slat [white. ki) wihite Yenetian Blind Slat Pella CGDE
3107 Marine Yenetian Blind Slat [marine.txt] | M arine Yenetian Blind Slat Pella CGDB #

Figure 19-34. Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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Glazing System Library: Define the glazing system with the venetian blind between two layers of glass

D & B2 Mame: Double low-e [argon] with 1n/B Open
B Layers 3 : Til: a0 ” |G Height:  1000.00 mm
Ervironmental —_— o i
Carditione | NFRC 100-2010 | IGwidth:  1000.00 mm // |
Comment; / i
7t
Dverall thickness: 46.900 mnrm Mode: # [ todel Deflection 1 2 3
Set Layer 2 to “Shade” using
the puwdown
I} Mame Mode| Thick |Flipl Tzol | Rzoll | Rszol2 | Twiz | Rwizl | Rwiz2 | Tir E1l EZ | Cond
- 9301 CLEARZLOF # 30 Pg|ners 0078 0078 0907 0082 0082 0000 0840 0.840 1.000
1 Air 214
- Shade 2 »» 3002 Slim White Open # 148
Gap 2 »p 1 Air 4.2
- Glazs 3 »p 9921 EntdvLE3LOF # 20 [Olo74o 0119 0112 0842 0111 0106 0000 0164 0.840 1.000
1| n 3
Center of Glass Results || Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Besults
Ufactor sC SHGC Rel. H. Gain Twiz F.eff Layer 1 k.eff Gap 1 keff Lay
Wiz -k AR, -k
083 0727 A1 nraz 00364 1.0000 01284 1
| Select @

ggfjlf:)loenatrr;gw to Find 28?’ records found.

see the Shading
Layer Library list

D Marme FroductM ame M arufacturer Type
———— ———— — L
00 Slhim wfkike WEB Clozd Slim 'White Yenetian Blind Pella Yeretian (harizontal)
001 Shimewfkite WEB 45 | Slim White Yenetian Blind Pella Yeretian (harizontal)
o S 2002 | Slimwhite Open  Slim White Venetian Blind Venetian [harizontal]
03 Slim Marine Clozed | Slim Marine Blue Wenetian Blire Pella Yeretian (harizontal)
a4 Slim b arine 45 Slirn b arine Blue Yenetian Blire Pella Yeretian (harizontal)
2005 Slim Marine Open | Slim Marine Blue Wenetian Blire Pella Yeretian (harizontal)

3500 Dickzon Orchestra § Dickzon Orchestra #0681 Dun Goodearl and Bailey BSDF

4000 Univiews Charcoal | Uniview Charcoal rilike BSDF -
< | n §

Figure 19-35. For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.

e Set Number of layers =3
e Set Layer #2 to “Shade” (from pulldown arrow to the left in the first column)

e Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry.
These distances are based on the distance between the top of the venetian blind (including
hardware) and the top (or left, right, bottom) of the glazing system.
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19. Shading Systems

o # B2 Mame: Double low-g [argon] with IntYE Open
# Layers: 3 : Tilk: = IG Height: 100000 mm
Ehviranmettal . o '
Conditions: MFRC 100-2010 vl |G Width:  1000.00 mm // .
Commet; / .
2
Ovwerall thickness: 45900 mrn Mode: [ Model Deflection 1 2 3
[n] Mame tode| Thick |Flip| Rwiz2 | Tir E1 E2 | Cond | Dtop [mm] | Dbat [mm] | Drght [mm] | Dleft [mm]
hd Glazs 1 »¢ 9801 CLEARZLOF # 320 (M| oos2 0000 0840 0840 1.000
Gap1 »r 1 Air 219
- Shade 2 »» 3002 Slim ‘White Open # 148 0.000 0.000 3.000 3.000
Gap2 b 1 A 42 g Y
- Glazs 3 #3321 EnAdwLE3.LOF # 320 | 0106 0000 0164 0.640  1.000 V

i

Set values for Dtop, Dbot, Dleft,
Dright based on the geometry of
the blind product.

Center of Glass Results | Temperature Data | Optical Diata | Anaular Data | Calor Properties | Radiance Results |

Ufactor

5C

0835

SHGC

0.727

Fel Ht. Gain Twiz
e
541 0732

Keff Layer 1 Keff Gap 1 Keff Layer 2 k.eff
WAk WK, WAk WK,
0.0364 1.0000 01284 1.8551

Figure 19-36. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if

appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the

frame geometry. For this example, the Head cross section, the following settings were used in the

Insert Glazing System dialog box:

e  Orientation: Down (for the Head cross section
® Cross Section Type: Head
® Spacer Height: 0 or 38.826 mm

You can use the spacer height value to make room for the Venetian blind hardware, or you

can set it to zero and pull the glass layers into the frame (make sure

Options/Preferences/Drawing Options has “Allow Editing of IG Polygons” checked).

® Sight Line to bottom of glass: The sightline is defined by the edge of the venetian blind

hardware.

e Sight line to shade edge: In this case the value = 0.

|5 | Insert Glazing System

Orientation l Down

. . Glazi t jdth | 2343
Once the glazing system is AN S

inserted, pull the glazing
system layers up to meet the

frame on each side as needed. -

Venetian
blind
hardware

Y

Sight line to shade edge 0

Uze nominal alazs thickness

CR cawity height 1000
- Sight line ta bottom of glazz 38.826

Spacer height 38,326
4ge:fl3lass Dimenzion 535

Glazing systen height 150

i

i

i

i

mm

m

m

[ Use CR Model for ‘Window Glazing Systems

Polygon
representing
the Venetian
blind

A

Set the Sight Line to Bottom of Glass and
Spacer Height to the value needed to allow
room to fit the Venetian Blind hardware into
the glazing system space. In this case it is set

U
to 0, but it can also be negative, which will
allow the shade to fit up into the hardware.

It is always possible to edit the glazing system
polygons after the fact using the “Allow

Editing of IG Polygons” in Preferences

Fiqure 19-37. Insert the glazing system with the Venetian blind
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Fill in the remaining cavities and either model them as NFRC Frame Cavities or link them to the appropriate
glazing system cavity.

Pull the polygon
representing the Venetian

Use the Fill tool to fill the bli.nd up to meet the head
remaining cavities, then link rail assembly hardware, or
them to the appropriate use the Fill tool to create a
glazing system cavity polygon, then link it to the

Venetian blind polygon

Link this polygon to
the glazing cavity
because the throat
where it connects to
the glazing cavity is
greater than 5 mm.

Glazing cavity / Glazing cavity

These polygons are not linked to the
glazing cavity because the throats
where they connect to the glazing
cavities below are less than 5 mm

They are defined as “Frame Cavity
NFRC 100"

Figure 19-38. Fill the remaining cavities and link to the appropriate glazing system cavities.
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3. Create the other cross sections in this manner.

In the case of the Head and Sill cross sections, the Sight Line to Shade Edge is zero. However, for the
Jamb cross section, the blind does not touch the edge of the frame, but rather is 3 mm off the frame, so
the Sight Line to Shade Edge is non-zero.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 19-39. Head, Sill and Jamb cross sections for Non-retractable Open Venetian Blind
between glass layers (Integral)

4. Boundary Conditions: The program will not automatically insert a point in the exterior glass layer
for the SHGC Exterior U-factor tag, so you will need to do that by hand by editing the glazing
system. For Integral Venetian Blinds, the Shading System Modifier choice will automatically be set
to “None”
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BC = Adiabatic

| U-factor Tag = None |

e

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

Insert a point on the
exterior boundary

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

\

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor Tag = Frame

<—

v

condition at the
sightline for the
SHGC Exterior U-
factor tag

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
adiation Model = AutoEnclosure
-factor Tag = None

c=

4—

v

t t

I
BC = Adiabatic
U-factor Tag = None

Figure 19-40. Define the boundary conditions for the Head Non-Retractable Open Venetian Blind cross section
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BC = Adiabatic
U-factor Tag = None

! v

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

«—

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
/U-factor Tag = Frame

e

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

v

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

v

BC = Adiabatic
U-factor Tag = None

Figure 19-41. Define the boundary conditions for each Sill Non-Retractable Open Venetian Blind cross section
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BC = Adiabatic
U-factor Tag = None

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

v

|
BC = Adiabatic
U-factor Tag = None

Figure 19-42. Define the boundary conditions for each Jamb Non-Retractable Open Venetian Blind cross section

5. Simulate each cross section and save the results.
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In WINDOW:
1. Frame Library: Import the THERM files into the Frame Library

Frame Library [C:\U sers\PublichLEMNLMAINDOWT. 7wy mdb)
ID Name Source | Type LIFLaaTuEe LIE\-'dagIISE Eulrzrgﬁafinn T Ei!;fri'unegss Ffd Abs
W2 | W Am2-k i YT
1 Alwibreak ASHRAE M 5 680 M A8 Class1 M A, 572 0.0
2 Alflush ASHRAE M 2.970 P A8 Class1 M A 572 0.0
3 ‘wood ASHRAE M 2.270 M A8 Class1 M A £9.8 0.0
4 Mingl ASHRAE M/ 1.700 M A8 Class1 M A £9.8 0.90
5 sample-head THM Therm  Head 2.007 2350 Mda 265 423 0,30
£ sample-jamb. THM Therm  Jamhb 1.995 2343 M 265 429 030
7 sample-zil. THH Them Sl 2.0m 2344 Mda 265 429 030
. VenetinFkeddpen Therm
enetiar - Biall Therm
Therm

Figure 19-43. Import the THERM files into the WINDOW Frame Library

2. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library

File Edit Libraries Record Tools View Help
= 4 4 M

o4[3 2
Mame Fixed Open VB
MDdE’N.FHC : "]
Type [Fn-:ed [picture] v]
Wwidth 1200 mm
-Delete .
Height 1500 mm
Area 1.800 m2
T 30

Errdiranmental Conditions
[ Dividers [MFRC 100-2010 -

Marmal
Total Window Results = = —
Click on a component ta display characternistics below

U-factor 2128 WK, Glazing System
SHGCAYT Detail cHGE 0547 Mame | Double low-e with BB Open VI
g2

: VT 0539 0 Ucenter 1.806 ‘W /m2-K
CR Detai Mlayers 3 5C 0.834
CR M
Alea 1.048 m2 SHGC 0726
Edge area 0278 m2 Wio 073

Figure 19-44. Define and calculate the window.
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19.3.2. Closed Venetian Blind

This section describes modeling a Venetian blind in it’s closed position. The modeling procedures presented
here will apply to either a retractable or non-retractable Venetian blind.

Figure 19-45. A closed Venetian blind between two glass layers.

In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB). If the product is not in the CGDB, the
manufacturer will need to have the blind slat material measured and added to the CGDB before the
product can be simulated.

The Shading Layer should be defined with the venetian blind slats in a vertical position, or as
“closed” as the blind geometry allows.

2. Shade Material Library: When the Shading Layer Library is imported from the CGDB, WINDOW
will also import the associated Shade Material record for that Shade Layer into the Shade Material
Library. In general, this should be automatic and you should not have to manipulate the records in
the Shade Material Library

3. Glazing System Library: Define the glazing system with the venetian blind between two layers of
glass

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (vertical “closed” slats)
into the frame geometry

3. Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”
4. Simulate the model, save the results

In WINDOW:
5. Frame Library: Import the THERM files into the Frame Library

6. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library
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These steps are illustrated in more detail in the following discussion.
In WINDOW:

1. Shading Layer Library: If the appropriate venetian blind product is not already in the Shading Layer
Library, import it from the Complex Glazing Database (CGDB).

In the CGDB Shading Layer Library, for Venetian blinds that are defined as Type “Venetian” (and not
Type “BSDF”), there may be one or more definitions for the same Venetian blind product. These
different records will represent different geometries of the Venetian blind, such as slat thickness,
width and slat spacing. However, if you are modeling the same Venetian blind product, but with a
different slat thickness, width or slat spacing, you can make a new Shading Layer Library and change
the slat geometry.

In this example, the Venetian blind has three records in the CGDB Shading Layer Library,
representing three different slat tilts - “Closed”, “45 degrees” and “Open”. For NFRC certification,
the 45 degree geometry is not needed, and therefore only the “Closed” and “Open” records are
imported from the CGDB, as shown in the figure below.

Shading Layer Library [C:4Uzers Publich LEMLWINDOWT. P ? mdb)

D Mame Producth ame 4 anufacture Type Material PermeabilityF actor
9 2000 | Slimwhite VB Clozed Slim wihite Wenetiat Blind ‘Venetian [horizontal] | White Yenetian Blind Slat [white. txt) 0,955
3001 Slintwhite WE 45 Slirn ‘white Yenetian Blind Pella ‘Venetian [horizontal]  White Yenetian Blind Slat [white bat) 0929
3002 Slinwhite Open Slirn ‘white Yenetian Blind Pella ‘Venetian [horizontal]  White Yenetian Blind Slat [white bat) 0992
3002 Slin Marine Clozed Slhirn Marine Blue Wenetian Blind ~ Pella ‘Venetian [horizontal]  Marine Venetian Blind Slat (marine. t) 0992
3004 Slin karine 45 Slirn Marine Blue Wenetian Blind ~ Pella ‘Venetian [horizontal]  Marine Venetian Blind Slat (marine. tt) 0929
3005 Slin karine Open Slirn Marine Blue Wenetian Blind ~ Pella ‘Venetian [horizontal]  Marine Venetian Blind Slat (marine. tt) 0992

Figure 19-46. Import the appropriate records from the CGDB Shading Layer Library
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19. Shading Systems

If only one slat geometry is represented in the CGDB, import that record into the working database,
and then make new records for the missing slat geometries, so that there is a separate Shading Layer

record for both the Open and Closed geometries.

ID #3000

Product M ame:

Shading Layer Librarm

Mame:  Slhim White VB Clozed

Slirn *White Yenetian Elind

The Material references a

W anufacturer: Pella

— - record in the Shade Material
Type: Wenetian blind, horizontal Libra ry which is
Materiak 31100 White Yenetian Blind Slat [whit automatically created when

the Shading Layer is

imported from the CGDB.

Fermeability Factor 0957

Venetian Blind
Slat width: 14.808 [mm .
The geometry for this record
Spacing: 12.700 'mm ¢ represents the blind with
the slats in a closed position
Tikt: Custom angle
Tilt angle: -80.000 - degrees
Blind thickness: (2571 |mm
Rize 0838 |mm \
Help \

Figure 19-47. Define the venetian blind geometry for the “closed” (vertical) slats

e Type: Venetian blind, horizontal

e Material: White Venetian Blind Slat; this pulldown references the record in the Material Library
that is associated with this Shading Layer. When a Shading Layer is imported from the CGDB,
the associated record for the material is automatically added to the Shade Material Library. If you
need to make a new Shading Layer record for a different slat geometry, make sure to reference
the same material record in the Shade Material Library.

o Effective Openness Fraction/Permeability Factor: The value is calculated based on the geometry
of the layer

e Slat Width: appropriate value, in this example 14.8 mm

e Spacing = spacing between each slat, in this example 12 mm
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e Tilt: “closed (-90)” or “closed (+90)” depending on the product geometry. If the shade is not
capable of reaching 90 at full tilt then the appropriate maximum achievable tilt is entered under
“Custom angle”.

s‘tﬁ""l\ﬁd‘{n u!
!/=' % slat thickness
T rise
. ="
~
spacing
- ~
-
tilt angle

Fd Fd
blind thickness

Figure 19-48. Venetian blind geometry definition

¢ Blind thickness: This value is not editable, and shows the width of the blind “assembly” based
on the slat tilt. In this “Closed” case, the blind thickness is very small.

¢ Rise: this value defines the curve of the slat, and is defined in the CGDB for each Venetian blind
product. It can be changed if it does not represent the slat curvature being modeled - this would
be necessary if the slat width was changed, for example.

2. Shade Material Library: When a Shading Layer record is imported from the CGDB, the Shade
Material is automatically imported, and therefore in general, it is not necessary to add or change
records in the Shade Material Library. However, you may need to reference existing records in the
Shade Material Library if you are defining a new Shading Layer record (for example to define a
differen slat geometry for a product).

Shade Material Library [C: 4 gershPublichLBHLWWWINDOW T, Paa? . mdb)

D Mame Froduct ame Manufacturer | Source kMode
W 31100| White Yenetian Blind Slat [white tst)  White Venetian Blind Slat | Pella | CGDB -
1107 Marine Yenetian Blind Slat [marnne.tt] | Marine Yenetian Blind Slat Pella CGDB #

Figure 19-49. Shade Material Library records are automatically created when Shading Layers are imported from the CGDB.
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19. Shading Systems

Glazing System Library: Define the glazing system with the venetian blind between two layers of glass

|0 g B3 Marme: Double low-e with IntWB Cloged
# Layers: 3 : Tilk 90 ° IG Height:  1000.00 mnm
Erwiranmental — poted
Conitions: MFRC 100-2010 | G widthe  1000.00 mm o
Comment; ey
o
el
Dwerall thickness: 34.671 i Mode: # [ todel Deflection 1 2 3
Set Layer 2 to “Shade” using
the plydown
D M arme Mode| Thick Flip Tszol | Rzoll | Rszol2 | Twis | Awisl | Bwis2 Tir E1 E2 Ciond
- Glasz1 #9301 CLEAR3ILOF # 30 [|ners 0078 0078 0907 0082 0082 0000 0840 0.840 1.000
Gap1 k¥ 1 Air 215
- Shade 2 »» 3000 Slim white WB Clozed g 2B
Gap 2 W 1 Air 42
- Glagz 3 W» 9921 EnddwLE3.LOF # 30 o740 o119 0112 0842 0111 0106 0000 0164 0.840 1.000
« T F
Center of Glass Results| | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Results
Ufactar 5C SHGLC Rel Ht. Gain Twiz K.eff Layer 1 F.eff Gap 1 Keff Lay
Wik, wWim2 WK W ek K
1.91 017 0183 152 0042 00534 1.0000 01182 7l
8] Select @
Click on the
double arrow to Find 28?" recards found.
see the Shading
Layer Library list
D M ame Productt ame Aanufacture Type i

» A00o

300
2002
3003
3004
3005

Slirn White WE Cloged
Slirn White VE 45
Slirn Y/ hite Dpen

Slirn Marine Clozed
Slirn M arine 45

Slim Marine Open

Slirn *hite "enetian Blind

Slirn wihite: Wenetian Blind Pella
Slirn white Wenetian Elind Pella
Slirn M arine Blue Venetian Blite Pella
Slirn tarine Blue Wenetian Blirn Pella

Slim Marine Blue Wenetian Blirn Pella

4|

I

Wenetian [honzontal)

Yenetian [honzontal)

Wenetian [haonzantal)

Wenetian [honizontal)

Wenetian [horizontal)

Wenetian [horizontal] -
3

Figure 19-50. For the middle layer in the Glazing System (Layer #2), select the venetian blind from the Shading System Library.

e Set Number of layers =3

e Set Layer #2 to “Shade” (from pulldown arrow to the left in the first column)

e Set Dtop, Dbot, Dright, Dleft to the appropriate values for the venetian blind geometry
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D # B3 Wame: Double low-g with Int/B Clozed
# Lavers: 3 : Tilk: ag -’ IG Height:  1000.00 rmm
Ervironmental RTike el
Comitione | NFRC 100-2010 | IGWwidh 1000.00 mm gt
Comment: ; i
e
el
Overall thickness: 34 671 mm Mode: # [ Model Deflection 1 2 3
|} Mame Maode Thick Flip  Tir E1 EZ2 Cond | Dtop (] | Dbat [rarm] | Dright [rom] | D1eft (o)
- Glazz 1 »» 9201 CLEARZ.LOF # 30 [ 0oo0 0840 08400 1.000
Gap1 »r 1 Air 219
- Shade 2 Ht 3000 Shmwhite VB Closed # 2B 0000 0.000 3.000 3000
Gap2 b 1 Ai 42 _ /)
- Glazz 3 k¢ 9921 EnddvlE3.LOF # 20 [J| o000 0164 0840 1.000 V
y | . Set values for Dtop, Dbot, Dleft,

Dright based on the geometry of
the blind product.

Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Properties | Radiance Hesults|

Ufactor SC SHGC Rel Ht Gain Twiz F.eff Layer 1 K.eff Fap 1 keff Lay
W -k W A2 WAm-K WK WK
1.931 0217 0189 152 0042 00934 1.0000 01182 7

Figure 19-51. Define a Dtop, Dbot, Dleft and Dright in the Glazing System Library.
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19. Shading Systems

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

2. Glazing System: Import the glazing system defined with the venetian blind (horizontal slats) into the

frame geometry. For this example, the Head cross section, the following settings were used in the
Insert Glazing System dialog box:

¢ Orientation: Down (for the Head cross section

e Cross Section Type: Head

Setting the Cross Section Type to the approriate value allows THERM to automatically insert
a polygon in the correct place for the Dtop (for Head), Dbottom (for Sill), Dright (for Right

Jamb) and Dleft (for Left Jamb).

e Spacer Height: 0

In this case, it was easiest to set the spacer height to 0 and pull the sides of the glazing sysetm
layers up to the frame on each side (make sure Options/Preferences/Drawing Options has
“ Allow Editing of 1G Polygons” checked).

Once the glazing system is
inserted, pull the glazing
system layers up to meet
the frame on each side.

Draw the
Venetian
blind head

rail assembly.

b

5 | Insert Glazing System

Orientation [ Diawn

Glazing system width | 2343

Sight line to Spacer height 33.911
bottom of Edge of Glazs Dimenzion 535
gLadss Glazing system height 150

Spacer height Sight line to shade edge D

Uze nominal glass thickness

CR cavity height 1000

Sight line to bottom of glazz 38.911

mm

mm

mm

mm

mm

i

i

[ Use CR Model for Window Glazing Systems

Sightline

(determined by Venetian blind hardware

Edge of Venetian blind touches the blind hardware
(which defines the sightline) so in this case the Sightline

to shade edge value = 0.

Fiqure 19-52. Insert the glazing system with the Venetian blind
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

Add Venetian Blind Hardware: Add the head rail assembly of the venetian blind between the polygon
representing Dtop and the polygon representing the Venetian blind.

Fill in the remaining cavities by linking them to the appropriate glazing system cavity.

Link this polygon to
glazing cavity # 2
because the throat
where the two cavities

connect is >5 mm.

See Section 6.4.4 for
more details about
linking cavities.

This polygon is linke
to glazing system
cavity # 1 below
because the throat
connecting the two
cavities is >5 mm.

See Section 6.4.4 for
more details about
linking cavities

v

!

Glazing cavity #1

!

Glazing cavity #2

Use the 5 mm rule to divide up this
cavity as needed. Then use the Fill

tool to make a polygon that can be
linked to the glazing system cavity.

Pull the polygon representing
the Venetian blind up to meet
the head rail assembly
hardware, or use the Fill tool
to fill the cavity, then link it to
the Venetian blind polygon.

T~ This polygon is modeled as a frame
cavity because the throat where it
connects to the glazing system cavity
is <5 mm wide. See Section 6.4.4 for
rules about linking cavities to glazing
system cavities

Link this polygon to glazing cavity
#2 because the throat where it
connects to the glazing system
cavity is > 5 mm wide. See Section
6.4.4 for rules about linking
polygons to glazing cavities.

Figure 19-53. Fill the remaining cavities and link to the appropriate glazing system cavities.

WINDOW User Manual

November 2022

19-53
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Create the other cross sections in this manner.

Head Cross Section Sill Cross Section Jamb Cross Section

Figure 19-54. Head and Sill cross sections for Closed Venetian Blind between glass layers (Integral)
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Boundary Conditions: For Integral Venetian Blinds, set “Shading System Modifier” to “None”

Boundary Condition Type @
Boundary - . 2
Caondition ’sample-|amb-lntegraNentlanﬁ-ﬂrE:Sample GlzSys - Integral Wenetian &, 45 degree v]
Surface ’ Edge hd ] —

Temperature 9.8 F He 080 Brufh-f2-F EDanci;?DnndEirﬁ[a[
Radiation Model  AutoEnclosure U-Factor Surface
Librar

Emizzivity 0840

Shading system modifier [NDHE v]

[7] Blacking Surface

Default Boundary Condition  zample-jamb-Integraldentiand-45:5 ample GlzSyz - Integral Wenetian &

Figure 19-55. For Integral Venetian blinds, set the Shading System Modifier to “None”.
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BC = Adiabatic
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

\ U-factor Tag = Frame

v

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior

U-factor Tag = None —

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

—

[
|

t t

T
BC = Adiabatic
U-factor Tag = None

Figure 19-56. Define the boundary conditions for Head Non-Retractable Closed Venetian Blind section
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BC = Adiabatic
U-factor Tag = None

l l

P
<

»
»

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

g

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

BC = NFRC 100-2010 Exterior U-factor Tag = Frame

U-factor Tag = SHGC Exterior

T
BC = Adiabatic
U-factor Tag = None

Figure 19-57. Define the boundary conditions for Sill Non-Retractable Closed Venetian Blind section
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BC = Adiabatic
U-factor Tag = None

l l

»
»

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

BC = NFRC 100-2010 Exterior
U-factor Tag = None

D

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

4/

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure

BC = NFRC 100-2010 Exterior U-factor Tag = Frame

U-factor Tag = SHGC Exterior

T
BC = Adiabatic
U-factor Tag = None

Figure 19-58. Define the boundary conditions for Jamb Non-Retractable Closed Venetian Blind section

Simulate each cross section and save the results
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19. Shading Systems

19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral)

In WINDOW:

1. Frame Library: Import the THERM files into the Frame Library

File Edit

N = NN ==

Libraries Record

Tools

View Help

4 ) pl|

@ 1l

Frame Library [C:4JsershPublichLEMLYWWIND OWTF, Faa?. mdb)

»

Print N

il

m

ﬂ] ID MName Source Tupe LIF[faaTuee LIE\-'daEIlL?e Col;:rgﬁa?ion Tﬁiflf;neqss Pid Abs | Color
Hew Wwhm2-k | wma b mm mm
1 Alwibreak ASHRAE M4 5580 N/&  Class] N 572 030
= 2 Alflush ASHRAE MA 3970 M/&  Class] N, 572 080
3 wood ASHRAE NJ& 2270 MM, Class] M B38 090
Fird 4 Wil ASHRAE M/A 1.700 M/&  Class] M g8 090
| 5 samplechead THM Them  Head 2007 2350 M 265 429 030
| & samplejamb. THM Them  Jamb 1895 2343 M 65 423 030
| 7 samplesil THM Them il 2001 2344 WA 65 429 030
| g VenstiarFivedOpernlamb.THM | Them  Jamb 2766 2143 M 469 87E 030
13recods fourd. || 10 WenetisrFisedOpen-Sil THM Themn Sl 2991 2138 N 469 W8 030
| 11 VenstianFixedDpenrHead THM Them  Head 2.850 2012 M 469 1148 0.30
13 VenstianClosed-Jamb. THM Them  Jamb 2661 1809 M 471 876 030
14 VenelianClosed Sl THM Them il 272 1852 M #1876 0
[ B |

Figure 19-59. Import the THERM files into the WINDOW Frame Library
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19.3. Louvered Blinds: Venetian Blinds — Between Glass (Integral) 19. Shading Systems

2. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library and calculate the results.

File Edit Libraries Record Tools View Help

=L & By [E-= 14 4 b M |H ©0: O# & @K%
o1 3
Calc (F] Mame Fized Clozed VB
tode | NFRC -
— [ |
Type [Fi:-ted [picture] v]
-
width 1200 rmim
Area 1.800 m2
Erriranmental Conditions
[ Dividers |NFRC 1002010 -
Dividers
Dizplay mode:
Marmal

Total Window Fesults = = —
Click on a component to dizplay charactenistics below

Ufactor 2040 Wima k. Frame
SHECATDetail oo peg7 Name | VenstianClosed-5il. THM -
ls] 14 Uedge 1852 W/m2K

WT 054

CR Detail Source 2 Edge area 0.061 m2
CR Mia
Ufactor 2732 Wime-k FFD ar.eey
Area 0.057 m2 Abs 0.300

Figure 19-60. Define the window.
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19. Shading Systems 19.4 Woven Shades: Outdoor

19.4 Woven Shades: Outdoor

Outdoor woven shades fall into the category of a dynamic glazing product and can be modeled in both their
fully open and fully closed positions in order to fully evaluate their performance. In the case of modeling
retractable outdoor woven shades as part of a dynamic glazing product, the fully open position would be the
state when the woven shade is completely retracted.

outside E—. inside outside |§—. inside

Figure 19-61. Outdoor woven shade is located on the outside of the glazing system.
The location of the shading system housing may or may not affect the sight line of the frame.

The following cases must be modeled for each outdoor woven shade configuration:
e OPEN - Woven shade in it's most transmitting state

e CLOSED - Woven shade in it’s least transmitting state

19.4.1. Open Woven Shade

There is one scenario for Open woven shades:

e Retractable / Open: Woven Shades that retracts up into an enclosure on the exterior of the frame.

outside |§—-7 inside

Figure 19-62. Retractable / Open Woven Shade

For Retractable / Open woven shades, one example will be illustrated:

o A woven shade fully retracted with a double glazed system.
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19.4 Woven Shades: Outdoor 19. Shading Systems

19.4.1.1. Fully Retracted / Open Woven Shade With a Double Glazed System

The following section discusses how to model a fully retracted woven shade that has a housing at the top of
the woven shade that holds the rolled up shading material on a roller. Figure 19-64 shows the Head cross
section for a woven shade in the fully-retracted position with a double-glazed system.

In this example, only the Head section will be shown. All other cross sections (Jambs, Sills and Meeting Stiles)
are modeled normally, without any woven shade considerations.

In WINDOW:

1. Glazing System Library: Create the appropriate glazing system in the Glazing System Library. In
this case, it is not necessary to model a woven shade in WINDOW, because the shade is fully
retracted.

In THERM

2. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

3. Glazing System: Import the glazing system defined in WINDOW (no woven shade modeling
needed) into the frame geometry. Make sure that the Sight line to bottom of glass value includes the

height of the block representing the closed woven shade, so that the Frame and Edge of Glass
boundary conditions and U-factor tags are defined automatically by THERM.

4. Boundary Conditions: Define the Boundary Conditions in the normal manner; no woven shade was
modeled in WINDOW, so the Boundary Conditions in THERM do not need to be modified for a
Shading System
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19. Shading Systems

19.4 Woven Shades: Outdoor

Detailed Modeling Steps:

The following steps explain in detail how to create the Outdoor Woven Shade model.

In WINDOW:

1. Glazing System Library: Define the glazing system and add the outdoor woven shade defined in the
Shading Layer Library, in this example record 19, “Woven shade Gray, 25% open area” from the

CGDB.
File Edit Libraries Record Tools View Help
|~ B = M4 H ®0: O @k ?
D #: B4 Mame: Double Low-E - Exterion Woven Shade
# Lapers: 3 Tk 90 IGHeight 100000 mm
Envionmental yepe 100.2010 | IG Wik 1000.00
Comment:

mn

Overall thickness: 82.370 mm tode: 1 [ Madel Deflection 2 3
[} Mame Mode| Thick |Flipl Tsal | Rsoll | Rzal2 | Twiz | Rwigl | Rwis2 | Tir E1 E2 | Cond
- Shade 1 »» 19 Woven shade. Gray. 25% open area 2.0
Gap1 » 1 Air 58.2
- Glazs 2 »» 2000 Cl-3.CIG # 20 [Jjoe4s 0076 0076 0904 0082 0082 0000 0840 0.840 1.000
Gap2 » B Ajr 5%) / Argon [95%) Mix 162
- Glazs 3 w2154 LoE36E-3CIG # a0 [|ozrs 0549 0429 0713 0044 0O0RE 0000 0022 0840 1.000

“Layer #1 do not have spectral data.

Center of Glass Results | Temperature Data | Optical Data | Angular Data | Color Praperties | Radiance Results

Ufactar

WMk

SC SHGC Rel Ht Gain Triz
Wimz2
0150 013 102 0163

Keff
WwimK
01056

Layer 1 Keff Gap 1 Keff Laver 2 K.eff
Wk Wik Wik
0.2615 0.2836 1.0000

Figure 19-63. Construct the glazing system, adding the shading system as Layer 1, which is the outermost layer.
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19.4 Woven Shades: Outdoor 19. Shading Systems

In THERM:

2. Draw the Head cross section of the product frame. In this example, only the Head cross section needs
to be drawn for the “Open” case, because the jambs and sill are the same as if there was not a shading
system.

3. Draw the geometry of the housing for the woven shade, and the rolled up woven shade itself inside
the housing if applicable. Model the hardware inside the housing according to the guidelines in the
Shading System Modeling Overview section earlier in this manual.

4. Insert the glazing system.

Use the proper modeling technique where the frame meets
the surround panel, ie, model this void as an air cavity

rd

Housing for
woven shade
roller assembly

—

Woven shade material
that projects into the
housing, modeled as a

polygon — Double glazed system

Figure 19-64. Head cross section with fully retracted woven shade with a double-glazed system.
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19. Shading Systems

19.4 Woven Shades: Outdoor

5.

BC = NFRC 100-2010 Exterior

U-factor Tag =

Generate the Boundary Conditions.

BC = Adiabatic

U-factor Tag = None |

¥

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

SHGC Exterior

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure

U-factor Tag = Edge

BC = NFRC 100-2010 Exterior
U-factor Tag = None

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

[
»

&
<

-

BC = Adiabatic
U-factor Tag = None

Figure 19-65 Define the boundary conditions for the cross section
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19.4 Woven Shades: Outdoor 19. Shading Systems

6. Calculate the results for this cross section.

7. Complete the calculations for the other product cross sections (Sill, Jambs and Meeting Rails / Stiles
as appropriate).

8. Import all the cross sections into the WINDOW Frame Library

Calculate the total product U-value, SHGC and VT in the Window Library.

19.4.2. Closed Exterior Woven Shade

According to NFRC 100 and 200, dynamic glazing products must be rated in both their fully open and fully
closed positions. This section describes modeling an Exterior Woven Shade in the closed position.

0

Figure 19-66. A closed Exterior Woven Shade.

In WINDOW:

1. Shade Material Library: Make sure that the appropriate material is in the Shade Material Library. If
it is not, contact the manufacturer to submit data to the CGDB. For this example, we are using the
generic woven shade material called “Generic Woven Shade Material”.

2. Shading Layer Library: Reference the “Generic Woven Shade” material and define the Woven Shade
thread geometry in the Shading Layer Library

3. Glazing System Library: Define the glazing system with the closed woven shade on the exterior side
of the glazing system.

In THERM:

4. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate

5. Glazing System: Import the glazing system defined with the woven shade into the frame geometry

6. Boundary Conditions: For Exterior Woven Shades, set “Shading System Modifier” to “Exterior
(Glazing System ID: <nn>)”"

7. Simulate the model, save the results
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19. Shading Systems 19.4 Woven Shades: Outdoor

In WINDOW:
8. Frame Library: Import the THERM files into the Frame Library

9. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library
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19.4 Woven Shades: Outdoor 19. Shading Systems

These steps are illustrated in more detail in the following discussion.
In WINDOW:

1. Glazing System Library: Define the glazing system with the appropriate woven shade layer on the
outside of the glazing system. See Shading System Overview section for detailed instructions for
adding shading systems to glazing systems.

2. Set Dtop, Dbot, Dright, Dleft to the appropriate values for the woven shade.
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19. Shading Systems 19.4 Woven Shades: Outdoor

In THERM:

1. Frame Geometry: Draw the frame geometry, including Head, Sill, Jamb and Meeting Rail if
appropriate. In this example, the hardware for the woven shade is only drawn for the Head cross
section. The hardware on the bottom of the shade for the Sill is part of the shade layer and is not
drawn.

Exterior Roller
Shade Hardware
in the Head cross
section when the
shade is closed.

Figure 19-67. Draw the frame with the exterior woven shade continuous hardware, in this case for the Head cross section.

2. Glazing System: Import the glazing system defined with the woven shade into the frame geometry.
The important input value for shading layers is the “Sight line to shade edge” value. In the Head
cross section example below, the edge of the shade (at the bottom of the hardware) starts above the
sight line, so the “Sight line to shade edge” value in this case is negative.

Orientation [ Diawn

7]

Glazing spstem width | 23,43 i

CR cavity height 1000 mm

Sight line ta bottom of alass W i
Spacer height W T

Edge of Glagz Dimenszion 615 mm
Glazing system height T min

Sight line to shade edge -7.7372 i

Sight line to shade edge

The woven shade graphic is +7.7373 in this example

displayed when the glazing system is
imported.

It is not a true THERM polygon, but is
instead a reference for where the
shade is located

Figure 19-68. Insert the glazing system with the Exterior Roller Shade into the Head cross section.

WINDOW User Manual November 2022 19-69



19.4 Woven Shades: Outdoor 19. Shading Systems

For the Sill and Jamb cross sections in this example, the woven shade extends below the sight line of
the frame, so the “Slight line to shade edge” value is actually negative.

I"lnsm‘lG'laﬂ'ngSys‘lm

Orientation [ Diawn v]

\

The woven shade

graphic is Glazing system width | 23.43 mm
displayed when CR cavity height 1000 mm
the glazing system -

is imported. Sight line to bottom of glage 11.112 mm

Spacer height 11.112 T
Edge of Glazz Dimenzion B35 mm

Glazing gystem height 150 i
Sight line to shade edge -6.8091 T

t Sight line to shade

edge is negative
(-6.81 mm) in this
example

Figure 19-69. Insert the glazing system with the Exterior Roller Shade into the Sill and Jamb cross sections.
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19. Shading Systems 19.4 Woven Shades: Outdoor

Sill Cross Section Jamb Cross Section

Head Cross Section

Figure 19-70. Head, Sill and Jamb cross sections for Closed Roller Shade on the exteropr of a glazing system

3. Boundary Conditions: For Outdoor Woven Shades, set “Shading System Modifier” to “Exterior
(Glazing System ID: <nn>)" for the exterior boundary condition (NFRC 100-2010 Exterior) where the

shade projects onto either the glazing system or the frame.

=3

Boundary Condition Type
Boundary - —
Condition, | NFAC 100-2010 Exterior 7] | |
U-Factar - |
Surface [ Mone - ] __ance
renpetas 122 © Ao 28 Jumak Coanﬁ?onndEilﬁrar

Radiation Model  Blackbody UFactar Surface

Emizsivity 0789

Shading system modifier [EHleiDl [Glazing System 1D:31] v]

Drefault Boundary Condition Head-Ext Shade-P-MoRoller-Rik:NFRC 100-2010 Esterior

Figure 19-71. For Outdoor Woven Shades, set the Shading System Modifier to “Exterior (Glazing System ID: <nn>)" where
appropriate on the glazing system and frame.
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19.4 Woven Shades: Outdoor

19. Shading Systems

BC = Adiabatic

e

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

BC = NFRC 100-2010 Exterior
U-factor Tag = None

Shading modifier = Exterior (Glazing System ID: <nn>)

U-factor Tag = None |

A

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

&
<

BC = Adiabatic
U-factor Tag = None

Figure 19-72. Define the boundary conditions for the Head cross section
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19. Shading Systems

19.4 Woven Shades: Outdoor

BC = Adiabatic
U-factor Tag = None

1

BC = NFRC 100-2010 Exterior
U-factor Tag = None

Shading Modifier =

Exterior (Glazing System ID: <nn>)

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior
Shading modifier =

Exterior (Glazing System ID: <nn>)

v

P
<

BC = <glazing system name> U-factor Inside Film
Radiation Model = AutoEnclosure
U-factor Tag = None

A

BC = <glazing system name> U-factor
Inside Film

Radiation Model = AutoEnclosure
U-factor Tag = Edge

BC = NFRC 100-2010 Exterior
U-factor Tag = SHGC Exterior

v

BC = Interior <frame type> (Convection only)
Radiation Model = AutoEnclosure
U-factor Tag = Frame

BC = Adiabatic
U-factor Tag = None

Figure 19-73. Define the boundary conditions for the Jamb and Sill cross section.

4. Simulate each cross section and save the results
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19.4 Woven Shades: Outdoor

19. Shading Systems

In WINDOW:

5. Frame Library: Import the THERM files into the Frame Library

File Edit

Libraries

Record

L& EEEN W=

Tools View Help

b L | F

=

eN: O%#

a7

Frame Library [C:\UsershrdmitchelsD ocuments\Dropbox [BT

KOHLER windawwindowDockwWINDOW User ManualwINDOW 7ANFRC Sim
[&] 1D Marme Souce | Type UFLaaTuee UE\?aglse Eoﬁgﬁa?ion Tﬁiflfmagss i His | Gt i
m Wim2E | Wim2 i o
R Venetfantloseddémb.THM Them  Jamh 2641 1735 N/ 471 876 030
= 12 WenstianClosed-Sil. THM Them  5il 2EB2 1744 N/ 471 876 030 -
| 13 sampleheadVBInteriorFivedOpen.THM | Them  Head 2185 2005 N/ %5 %5 030 [
Find | 14 sampledambVBInteriorFivedDpenTHM | Therm  Jamb 2118 2146 N/ 265 429 0.30 - 1
| 15 sampleSilVBInteriorFisedOpenTHM | Them  Head 2167 2088 N/A x5 423 o B
| 16 sampleHeadVElnterior-Closed. THM Therm  Head 2.200 1879 N 265 555 030 -
| 17 sampleJambVBInterior-Closed. THM Them  Jamb 2188 2023 M 265 429 030 -
| 13 sampleSilvBInteriorClosed. THM Them  Sil 21597 2015 N 26.5 429 0.30 -
22 records found. m ipl i Them | Head m -
| 20 sampleJambShadeEsterior Closed THM | Therm  Head 1.706 1866 N/ 265 429 0.30 -
21 sample-5il-ShadeE sterior-Clozed THM Therm  Head 1.719 1878 N 265 429 030 -
22 sampleHead-ShadsExteriorOpen.THM | Therm  Head 2,005 2367 N/ 265 23 ox N
| 23 sawpledambShadefuteriorOpen THM | Them  Jamb 1384 2363 N/A %5 423 030 [
[T] | 24 sampleSil-ShadeExteriorOpen. THM Therm  Sil 1.932 2364 NAA 265 429 0.30 - m

Figure 19-74. Import the THERM files into the WINDOW Frame Library
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19.4 Woven Shades: Outdoor

6. Window Library: Construct the window using the THERM files in the Frame Library and the glazing
system defined in Glazing System Library and calculate the results.

File Edit Libraries Record Tools View Help
= B |E = M4 M| H ®0: OH @7
o+ i ]
Calc (F3) Mame Exterior BB Clozed
Mode | NFRC -
— [ ]
Type [Fi:-ted [picture] v]
-
Width 1200 rmim
Area 1.800 m2
Erviranmental Conditionz
[ Dividers |NFRC 100-2004 -
Diiwiders
Dizplay mode:
Harmal
Total Window Results = = —
Click on a component to dizplay charactenistics below
U-factor 1.500 W/m2-K, Gilazing System
SHGLAT Detail she 019 Name | Sample GlzSys ~ Exterior RB, Closed v |27
: VT 0173 D 30 Ucenter 1361 Wmz-K
CR Detall Mlayers g 5C 0285
CR WA
Area 1.235 m2 SHGC 0226
Edge area 0.300 m2 Wic 0203

Figure 19-75. Define the window.
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19.5. Insulating Shade Layers with Non-Standard Geometry 19. Shading Systems

19.5. Insulating Shade Layers with Non-Standard Geometry

THERM can be used to define the geometry and material properties for shading systems that are not
otherwise easily characterized in WINDOW. This modeling method can be applied to:

e  Cellular Shades

e Pleated Shades

¢ Roman Shades

e Roller Shutters

e  Window Quilts

e  Other shades with a complicated or mult-component geometry

This section will deal explicitly with how to model cellular shades and roller shutters. However, the
methodology presented here can be used for other shading systems as well.

The modeling steps are as follows:
o In WINDOW:

o Define the materials used for the shading layer in the Shade Material Library by either
adding it directly or importing a record from the CGDB or the Optics User Database.

= The optical properties of materials used to define the outer surfaces of the THERM
model should be measured in a spectrophotometer, even if they are opaque, in order
for Radiance to model the correct reflectance of the surface based on the geometry

e InTHERM
o In Radiance Mode, import the materials from the WINDOW Shade Material Library
o InRadiance Mode, draw the geometry of the shading layer in THERM
o Assign the materials defined in WINDOW to the geometry drawn in THERM

o Assign special boundary conditions, including both the “front” and the “back” of each
material

*  Assign the outside boundary conditions as llluminated Surfaces where required
¢ In WINDOW:

o Define the Shading System in the WINDOW Shading Layer Library, set the Type to “Therm
File (*.thmx)”, and reference the THERM file in the BSDF file input box.

o Enter the Permeability Factor (thermal) and Perforation Ratio (optical) of the Shading Layer.
o Calculate the Shading Layer and then use it in a glazing system and whole window.

* THERM will run Radiance in the background to generate a “genBSDF” XML file with
optical properties based on the materials and geometry of the THERM file

19.5.1. WINDOW: Define Shade Layer Library Materials

The materials that will be used for the shading layer drawn in THERM are first defined in WINDOW, and
then referenced from THERM.

The Shading Layer Materials that can be defined in WINDOW to be used to model the shading layer in
THERM can be transmitting or opaque, and spectral or non-spectral.
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19. Shading Systems 19.5. Insulating Shade Layers with Non-Standard Geometry

These materials must be added to the WINDOW Shade Material Library, so that they can then be imported
into the THERM Material library and used in the shading layer THERM model.

Records can be added to the WINDOW Shade Material Library either by directly making a new record in the
library and entering the average spectral data values “by hand”, or by importing a record from the CGDB or
the Optics User Database (data measured in a spectrophotometer can be imported into Optics and then
imported into the WINDOW Shade Material Library). See the WINDOW User Manual section on the Shade
Material Library for details about adding records to that library.

Either approach results in records in the WINDOW Shade Material Library that can be assigned to the
polygons in THERM that represent, for example, the cell walls in a cellular shade.

Shade katenial Library [C:4Jzers\Public\LBNLYWIHDOW . 7haa? mdb]
D Mame Praductt ame M anufacturer Source
3033 C23innenwallz bt C23 wWhite dlumium back Hunter Douglas CGOB
3034 C22-957_innenmalls. bt C22-957 Inrer wall Hunter Douglas CGOB
3035 C22-957_outenwallz.txt C22-957 Outer wall Hunter Douglas CGOB
3036 C22-957_glusline. bt C22-957 Glue line Hunter Douglas CGOB
3037 CBZ_TranzparentPlagtic. txt 32 Trangparent plaztic Hunter Douglas CGOB
03e D2 whiteia'allbd aterial bt D2 w'hite wall Hunter Douglas CGOB
31039 DY _whiteOnSikeerB ack. txt D7 'w'hite on Sikver back, Hunter Douglas CGOB
3040 DE_wWhiteSheer bt D& - ‘white sheer Hunter Douglas CGOB

Figure 19-76. The example materials above in the WINDOW Shade Material Library are used
to define cellular shade surfaces in THERM

19.5.2. THERM: Therm Preference Settings
In THERMY, in the Options menu, Preferences tab, set the following options:

e Automatic XML Export on Save = Checked

o This will cause THERM to automatically write out the <filename>.thmx XML format file,
which WINDOW will use for the Radiance simulation to calculate the optical properties

based on the THERM model.
Computer » O5(C:) » Users » Public » LEML » THERMZ.7 » Samples
Include in library - Share with + Burn Mew folder
Mame Date n1cc|ifir:c| Size
L sample-silL, THM 216 KB
'__':', sample-sill.thrx 47 KB

Figure 19-77. THERM automatically creates the <filename>.thmx file when
“Automaticl XML Export on Save” is checked in the Preferences tab

¢ Radiance Mode = Checked
o The THERM file background color is gray when Radiance mode is checked.

o Radiance mode must be unchecked for standard THERM calculations, so make sure to
uncheck when not modeling non-standard geometry insulating shade layers such as cellular
shades, pleated shades or roller shutters.
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19.5. Insulating Shade Layers with Non-Standard Geometry

19. Shading Systems

Therm File Options | Snap Settings | lUpdates
Preferences | Drawing Options ] Simulation

¥ Save program settings on exit
™ Prompt for saving libraries on program exit
I Automatic WINDOW 4 Export on Save
¥ Automatic XML Export on Save
W Auto Recover every |5 ﬂminutes
¥ Automatically display results after simulation
¥ Ask before automatically adjusting points
Unit System
* Inch-Pounds
" 8l
Conductivity Units

+ Btu/hrft-F
" Btuin/hrft2-F

Default vertical jamb cavity height |39.3701  inches
I Allow editing of Frame Cavity heat flow and temperatures
[T Windows 95

¥ Radiance Mode

Results Display

| Display R-Values instead of U-Factors
™ Heat Fow

™ Heat Flux

Simulation directory:
|C “Users'\Public\LEML\THERM7.3"5im Change

I Use Therm & file format

==
'|
l

ok | cancel |

Figure 19-78. THERM Options / Preferences
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19. Shading Systems

19.5. Insulating Shade Layers with Non-Standard Geometry

19.5.3. THERM: Add the WINDOW Shade Materials to the THERM Material Library

Once the appropriate materials have been defined in the WINDOW Shade Material Library, they need to be
added to the THERM Material Library.

From the Library menu in THERM, select the Material Library option, which will open the Material

Definition dialog b

OX.

Libraries | Options Calculation  Window H

Material Library
Boundary Condition Library
Gas Library

Figure 19-79. In THERM, select the Libraries / Material Library option to add the
WINDOW Shade Materials to the THERM Material Library

In the Material Definitions dialog box, click the Load Shade Material button to add a Shade Material record

from WINDOW to be used to define the material properties in THERM.

Material Definitions

=3

material ib

Silicane "] [ Claze ]

b aterial Type c I

@ Solid =1
Frame Cavity
Glazing Cavity

External Radiation Enclosure

Shading Material

Solid Properties

Conductivity 0.35 WwimeK

Ermiszivity 0.9
Edit Shade i aterial

Cawity Properties

Pratected

Delete
Rename
Calor
Save Lib Az

Load Lib

Load
Shade |
F aterial

When THERM is in Radiance
mode, the Load Shade Material
button will be displayed in the
Material Library

Figure 19-80. Click on the Load Shade Material button to add a
WINDOW Shade Material to the THERM Material Library (make sure THERM is in “Radiance” mode)
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19.5. Insulating Shade Layers with Non-Standard Geometry 19. Shading Systems

The THERM Shade Materials dialog box will appear. The WINDOW Database section allows browsing to the
appropriate WINDOW database file where the shade materials have been defined. The Shade Material
pulldown list will show all the records in the WINDOW Shade Material Library. The optical and thermal
properties from the WINDOW Shade Material will be displayed below the Shade Material pulldown list.

Use the Browse button
to select the

Shade Materials > appropriate WINDOW

database with the

et E el s materials defined in

. . - Selected material have spectral the Shade Materials

C:\Users\Public\LBMLWINDOW 7. 8% 7.mdb Browse data, Spectral data are Libra ry
averaged.

ID N .

Ame |____The Shade Material

Shade Material | 31040 D8_WhiteSheer. txt ~ 4,/ pulldown list will show

all the records defined
in the WINDOW Shade

o Visble Material Library.
Beam Diffuse Beam Diffuse \ )
Trnamittance, fronk: | 0.0000 | | 0.8904 | | 0.0000 | | 0.8841 | iﬂigﬁigﬁoaﬂizoger:?te
TereriieTs e | 0.0000 | | 0.8904 | | 0.0000 | | 0.8841 | wall.
Reflectance, fronk: | 0.0000 | | 0.1086 | | 0.0000 | | 0.1159 |
The optical and
Reflectance, back: | 0.0000 | | 0.1066 | | 0.0000 | | 0.1153 | thermal properties

displayed are from the

WINDOW Shade
Material Library
Emissivity, front: 0.3700 I/\\s IR Transmittance: U 5800

Emissivity, back: 0.3700 Conductivity: U 1200
Material Definiticns hod p—

rnaterial lib

1D54_CS:D8_whiteSheer txt ~ 4{ Click OK when the

desired Shade Material

Material Type Cancel is defined, and this
O 5alid material will now be
() Frame Carvity Mew added to the THERM

Glazing Cavity Delete Mateiral Library
() External Fadiation Enclosure
Shading i aterial Rename
Solid Properties Calor
0.083 Save LibAs
0 Load Lib
Edit Shade katerial Load
] ) Shade
Cavity Properties M aterial

Figure 19-81. The THERM Shade Materials dialog box allows browsing the WINDOW database
and selecting a Shade Material from that database.
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19. Shading Systems 19.5. Insulating Shade Layers with Non-Standard Geometry

19.5.4. THERM: Define Shade Geometry Component in THERM

The next step is to define the geometry of the shade layer in THERM. If there are repeating components in the
shading system, create one component and make sure that it will calculate before making a series of
components.

The sections following this general discussion contain examples for cellular shades and roller shutters, and
provide the details for creating these models.

19.5.5. THERM: Generate Boundary conditions

Generate the boundary conditions for the model

‘.E, File Edit View Draw Libraries Options Calculation Window Help
DEEE&E EBE Lo a<]kLaQ 298 F KU TR

Generating Boundary Conditions X

When generating the new Boundary Conditions:

" Use the same library type as any existing or deleted boundary conditions, but
assign new emissivities based on material properties

* Lse all of the properties of any esisting or deleted boundary conditions

" Ignore all of the properties of any existing or deleted boundary conditions

(1] 8 :l Cancel

Figure 19-82. Generate the Boundary Conditions

For THERM models that will be imported into WINDOW for modeling shading systems, there are special
rules for the boundary condition definitions.

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect
emissivity is displayed and the boundary conditions should be refreshed.

BC = Adiabatic
U-factor tag = None
Surface = Front
BC = ShadeOutE * BC = ShadelnE
U-factor tag = ShadeOutETag U-factor tag = ShadelnETag

Surface = Front \ Surface = Front

Frame Cavity Surface
Surface = Back

Frame Cavity
Surface
Surface = Back

Frame Cavity Surface
Surface = Back

Frame Cavity Surface Frame Cavity Surface
Surface = Front Surface = Front

Frame Cavity Surface Frame Cavity SurV
Surface = Back Surface = Back

Figure 19-83.Setting the Boundary Conditions
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19.5.6. THERM: Calculate the Model for Error Checking

Calculate the model before progressing to ensure there are no errors, such as voids in the mesh. If changes are
required, ensure all polygon and boundary conditions are re-linked to shade materials.

19.5.7. THERM: Create an array of shade components as needed

Depending on the shading system being modeled, it may be necessary to draw multiple sets of the basic
shading component.

For example, for cellular shades, a single cell is drawn and simulated, and once that model is found to be
error-free, a series of 11 of those cells are drawn, stacked on top of each other.

When modeling roller shutters with opaque slats, only three of the main shutter components are needed in
the model.

Determining the number of components needed for the complete THERM model will depend on the shading
layer being modeled.
19.5.8. WINDOW: Create the Shading Layer

When the shading system model has been created in THERM, with the array of needed components, it is then
used to define the shading layer in the WINDOW Shading Layer Library.

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries ] Record Tools Wiew Help
H window F2
|]|] Glazing System F5

Glass F3
& Gap F4
n Frame F7
H Divider F8
i Erwironmental Conditions F&
% Shading Layer Fl1
B shade Material Fi2

Figure 19-84. Select the Shading Layer Library

e Set Type to Therm File (*.thmx)
e BSDF File: Browse to thmx file created in Term

e (Click the Calculate button to calculate the BSDF file. NOTE: This calculation will take around 70
minutes.
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19.5. Insulating Shade Layers with Non-Standard Geometry

Shading Laver Library

List
—p| M

Use the New = Marne: |Cellular Shade. Single cell, light colar, sheer |
button to make a -
new Shading 2] Product Name: |ID54_I:S |
Layer lerary — b arufacturer: |Generic |
record

S Type: Therm File [* ) v

thim

| Browse

Set the Typeto — BSOF File: |><ML\ID54_ES
Therm File
(*.thmx) Permeability Factor [the

Reference the/ THERM File

thmx Therm
File

Enter the
appropriate
value for the
thermal
Permeability

Factor Picture is

Calculate

™

Use the Browse
button to select
the THERM
THMX file just
created

1mal] 0.590| Perforation Ratio [optical] |0.000

\ Enter the
appropriate
value for the
optical
Perforation

not available Ratio

Click the Calculate button to generate the genBSDF /
XML file (created by Radiance) which is used to define
the optical properties of the shading layer.

A dialog box will appear, showing the progress of the
calculation. This calculation can take many minutes,
possibly over an hour.

N\

Progress

Remaining time: 65:34
Running: SOLAR. bat

Local Disk (C:) »

A

When the calculation is complete, MName
there will be a =
. . ) 1034 CSith
<filename>_genBSDF.xml file = .
=] ID34_C5_gen

Users » Public » LBNL » WINDOW7.2 » XML

Date modified Size
X 8/19/2020 1:44 PM 67 KB
BSDFxml 8/13/2020 5:09 PM 1,860 KB

in the same directory as the original
THERM <filename>.thmx file.

Figure 19-85. Create a new Shading Layer Library record,set the BSDF file to the THERM thmx file just created, enter the
appropriate values for Permeability Factor and Perforation Ratio, then click the Calc button to create the genBSDF file.
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19.6. Insulating Shade Layers with Non-Standard Geometry: Cellular Shades 19. Shading Systems

The properties of the material from the WINDOW database are stored in the THMX file, meaning that once
the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.
Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be
regenerated in order to keep the properties up-to-date.

<Material Name="C8503:05803_glueline.txt" Type="5" Conductivity="0.120000" Tir="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4951EB">

<Property Side="Front" Range="Visible" Specularity="Direct” T="0.000000" R="0.000000"/>

<Property Side="Front" Range="Visible" Specularity="Diffuse" T="0.269345" R="0.711613"/>

<Property Side="Front" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>

<Property Side="Front" Range="Solar" Specularity="Diffuse" T="0.267214" R="0.686356"/>

<Property Side="Back" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>

<Property Side="Back" Range="Visible" Specularity="Diffuse" T="0.269345" R="0.68%204"/>

<Property Side="Back" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>

<Property Side="Back" Range="Solar" Specularity="Diffuse" T="0.267214" R="0.665134"/>

</Material>

Figure 19-86. The THMX file (a text file) is independent of the WINDOW database
where the THERM materials were imported from

Set the Permeability Factor (thermal):

This is the airflow permeability for the shading layer system. For single layer systems, such as pleated shades,
the permeability factor (thermal) of the single material is entered. For multiple layer systems, the shade
material with the lowest permeability factor (thermal) in the airflow critical path is used. The critical path for
several systems is illustrated in the figure below. This must be entered into the Shading Layer definition
before clicking the Calc button.

- Airflow path >
=P < > & >
<«
a) pleated b) single cell b) multi-cell d) stacked cell

Figure 19-87. Airflow critical path through cellular shade sytems. The shade material with the
lowest permeability factor in the airflow critical path determines the Permeability Factor.

Set the Perforation Ratio (optical):

Optical properties of the shading layer are calculated with the Calculate button by Radiance. This calculation
is based on only the material properties and geometry in the Therm file (*.thmx). Large scale perforations in a
shade layer, which are not accounted for in the material properties or therm file (*.thmx) can accounted for by
determining the equivillent open area of the perforations and entering the ratio of open area to total layer
area as the Perforation Ratio (optical). Perforations must be in a regular repeating pattern and distributed
over the entire layer area. The primary example for a shading layer of the Therm file (*.thmx) type with
Perforation Ratio (optical) is a roller shutter with perforated slats. The Perforation Ratio (optical) is calculated
using the methods described in the Perforated Screens section. This must be entered into the Shading Layer
definition before clicking the Calc button.

19.5.9. WINDOW: Add the Shading Layer to a Glazing System

Now that the shading layer has been defined in the Shading Layer Library, it can be added to a glazing
system in the Glazing System Library in the same manner as any Shading Layer.
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19. Shading Systems 19.6. Insulating Shade Layers with Non-Standard Geometry: Cellular Shades

19.6. Insulating Shade Layers with Non-Standard Geometry: Cellular Shades

The steps in this section describe modeling a cellular shade which has materials with non-zero transmittance
(visible, solar, and/or infrared). This example is a single cell cellular shade.

19.6.1. WINDOW: Define Shade Layer Materials

The cellular shade fabrics shown in the figure below were measured in a spectrophotometer, imported into
Optics, and then imported into the WINDOW Shade Material Library.

Shade katenial Library [C:4Jzers\Public\LBNLYWIHDOW . 7haa? mdb]
D Mame Praductt ame M anufacturer Source
3033 C23innenwallz bt C23 wWhite dlumium back Hunter Douglas CGOB
3034 C22-957_innenmalls. bt C22-957 Inrer wall Hunter Douglas CGOB
3035 C22-957_outenwallz.txt C22-957 Outer wall Hunter Douglas CGOB
3036 C22-957_glusline. bt C22-957 Glue line Hunter Douglas CGOB
3037 CBZ_TranzparentPlagtic. txt 32 Trangparent plaztic Hunter Douglas CGOB
03e D2 whiteia'allbd aterial bt D2 w'hite wall Hunter Douglas CGOB
31039 DY _whiteOnSikeerB ack. txt D7 'w'hite on Sikver back, Hunter Douglas CGOB
3040 DE_wWhiteSheer bt D& - ‘white sheer Hunter Douglas CGOB

Figure 19-88. The example materials above in the WINDOW Shade Material Library are used
to define cellular shade surfaces in THERM

19.6.2. THERM: Therm Preference Settings

In THERMY, in the Options menu, Preferences tab, set the following options:
e Automatic XML Export on Save = Checked
¢ Radiance Mode = Checked

o Checking Radiance mode will turn the THERM drawing background gray so that it’s obvious
you are in Radiance mode.

19.6.3. THERM: Add the WINDOW Shade Materials to the THERM Material Library

Import the WINDOW Shade Material Library records needed to define the cellular shade in THERM.

In the Material Definitions dialog box, click the Load Shade Material button to add a Shade Material record
from WINDOW to be used to define the material properties in THERM. This button only appears if you have
checked “Radiance Mode” in Options/Preferences.

When the materials from WINDOW have been imported, they will be available from the THERM pulldown
list of materials when defining polygons for the THERM model.
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Material Definitions @
material lib
Silicane '] [ Cloze ]
td aterial Type C I
@ Solid =1
Frame Cavity Mew
Glazing Cavity

Delete
External Fiadiation Enclosure

Shaditg b aterial Rename
Solid Properties
Conductivity 0.35 WwAmK, Save Lib As
Emizzivity 0.9 -
-Load Lib
Edit Shade Material When THERM is in Radiance
st?a.f ) mode, the Load Shade Material
ade |[§— L .
Cavity Properties M aterial k/luat:g:z;ls S;)Srg'?yyed in the
Protected

Figure 19-89. Click on the Load Shade Material button to add a
WINDOW Shade Material to the THERM Material Library (this button only appears if “Radiance Mode”is checked)
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Use the Browse button
to select the

Shade Materials

WINDOW Database

C:\Users\Public\LBMNLYWINDOW . 8w 7.mdb

ID Mame

Shade Material

31040 D8_WhiteSheer. txt

Browse

v*/

Selected material have spectral
data. Spectral data are
averaged.

Visible
Beam Diffuse \
| 0.0000 | | 0.8841 |
| 0.0000 | | 0.8841 |
| 0.0000 | | 0.1159 |
| 0.0000 | | 0.1159

IR Transmittance: | 0.3300

Conductivi

ty:

Cancel

|
/

appropriate WINDOW
database with the
materials defined in
the Shade Materials
Library

| The Shade Material
pulldown list will show
all the records defined
in the WINDOW Shade
Material Library.

Select the appropriate
material for the cell
wall.

The optical and
thermal properties
displayed are from the
WINDOW Shade
Material Library

Solar
Beam Diffuse
Transmittance, frant: | 0.0000 | 0.8904 |
Transmittance, back: | 0.0000 | 0.8904 |
Reflectance, front: | 0.0000 | 0.1068 |
Reflectance, back: | 0.0000 | 0.1068 |
Emissivity, front: L\\S
Emissivity, back:
Material Definitions *
material lib
1D54_CS:DE_whiteSheer. txt ~ A{
b aterial Type . I
ance
() Solid
() Frame Cavity Mew
Glazing Cavity Delete
() External Radiation Enclosure
Shading Material Rename
Solid Properties Colar
0.063 Save Libds
0 Load Lib
Edit Shade Material Load
. . Shade
Cavity Properties W aterial

Click OK when the
desired Shade Material
is defined, and this

material

will now be

added to the THERM

Mateiral

Library

Figure 19-90. Select the materials from the WINDOW database used to define the cellular shade fabric walls in THERM.
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19.6.4. THERM: Define Shade Geometry
The next step is to define the geometry of the cellular shade in THERM.

19.6.4.1. Generate DXF File for Cell Geometry

In the CAD program of your choice, create the geometry of a single cell (repeating pattern), including the
thickness for each cell wall, and save as a DXF file ( *.dxf). Center the cell at 0,0.

Figure 19-91. Draw the cell geometry in a CAD program and export as a DXF file.
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19.6.4.2. Import DXF as Underlay into THERM
Import the DXF as an underlay into THERM

‘.E, File Edit View Draw Libraries Options Calcula

C New Ctrl+N

T Open... Ctrl+0
Close

Save Ctrl+S

Save As...

Underlay... Ik
Export...

Import...

Properties...

Figure 19-92. Import the DXF file as an underlay.

From the Underlay dialog box, browse to the *.dxf file and ensure that in the Scaling section, the units are
match the *.dxf correctly, i.e., SI (mm) or IP (inches).

Underlay X
File  [MhermtCS_singleCell. dxf Browsze
Type DHF Remove
Scaling
Horizontal % Yertical %
Units mm ~
Set Calor
Underlay Origin DF Filker

*: ICI units
A ICI units

Cancel

Fiqure 19-93. In the Underlay dialog box, make sure that Scaling has the correct setting for Units.
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THERM will display the underlay as a light gray drawing

Figure 19-94. The underlay imported into THERM.

19-90 November 2022 WINDOW User Manual



19. Shading Systems

19.6.4.3. Create Polygons from the Underlay

Draw the polygons representing the walls of the cell(s) and specify the correct material for each polygon,
from the materials created in WINDOW that are now available in the THERM Material Library.

Draw the polygons representing the walls of the cell(s), and select the appropriate material for the polygons,
in this case the newly created material.

Properties for Selected Polygon(s)

Material | ID54_C5:08 whiteSheer.tat

D240 Cancel

-~
II S Y

Attributes Library

Conductivity |0.0633 Btu/h-ft-F Attributes
Frant E mizsivity
Back Emissivity

Figure 19-95. Draw all the polygons by tracing the underlay and assigne the materials as needed.

WINDOW User Manual November 2022

19-91



19. Shading Systems

Create polygons for spaces between the cell walls and assign them to the “Frame cavity NFRC 100” material

Figure 19-96. Fill the spaces between the cell walls with Frame Cavity NFRC 100.
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19.6.4.4. Generate Boundary conditions

Generate the boundary conditions for the model

1E‘File Edit View Draw Libraries Options Calculation Window Help
D& BE Loe-]arta’q 29 FEU %

Generating Boundary Conditions X

when generating the new Boundary Conditions:

" Use the same library type as any existing or deleted boundary conditions, but
assign new emissivities based on material properties

* Use all of the properties of any existing or deleted boundary conditions
" Ignore all of the properties of any existing or deleted boundary conditions

| OK EI Cancel

Figure 19-97. Generate the Boundary Conditions

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect
emissivity is displayed and the boundary conditions should be refreshed.

BC = Adiabatic

U-factor tag = None BC = ShadelnE

Surface = Front U-factor tag = ShadelnETag
BC = ShadeOutE Surface = Front

U-factor tag = ShadeOutETag
Frame Cavity Surface
Surface = Back

Surface = Front

Frame Cavity Surface Frame Cavity Surface
Surface = Back Surface = Back

L3

Figure 19-98.Setting the Boundary Conditions
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The boundary conditions should be set as follows:

There are two predefined boundary conditions and U-factor tags for the interior and exterior boundary
conditions of the cell geometry

e Exterior surfaces
o Boundary Condition: ShadeOutE
o U-factor surface tag: ShadeOutETag

Boundary Cendition Type d
Bound.
Comfiicr, | ShadeOutE v
J-Fact
Sitoes | Shade0UtETag > Cancel

Temperature F He |1760.9: Btush-ft2-F Eoan?t?onndEi[Erary

U-Factor Surface

Emigsivity 0693 Library
Shading system modifier | Hone w
(®) Front

() Back []lluminated Surface

Figure 19-99. ShadeOutE Boundary Condition

e Interior surfaces
o Boundary Condition: ShadeInE
o U-factor surface tag: ShadeInETag

Boundary Cendition Type d
Bound.
Coniiion | ShadelnE v
J-Fact
crifo | ShadelnETag v Cancel

Temperature F He: [1760.9| Brush-f2-F Eoan?t?onndEirgrary

U-Factor Surface

Emizzivity  0.E33 Library
Shading system modifier | Hone w
(®) Front

() Back []lluminated Surface

Figure 19-100. ShadeIlnE Boundary Condition
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19.6.4.5. Calculate the Model for Error Checking

Calculate the model before progressing to ensure there are no errors. If changes are required, ensure all
polygon and boundary conditions are re-linked to shade materials

Figure 19-101. Calculate the model to make sure there are no meshing errors
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19.6.4.6. Create an array of cells

To finish the model, create an array of cells with 5 cells above and 5 cells below the center cell

See the THERM User Manual for detailed instructions about how to copy and paste polygons within the same
file or between different files.

Leave boundary conditions visible to ensure the boundary condition settings are copied along with the
polygons.

Set locator to reference point

DR &S =

Polygon
Rectangle

Boundary Conditions

Fill Void

Insert Point
Delete Point
Edit Points
Move Polygon

Tape Measure
Set Drawing Scale

Set Origin

Repeat mode

i

F2
F3

F10

Shift+F6

Shift+F8

Shift+F7

N

I File Edit View Draw Libraries Options Calculation Win

A

Figure 19-102. Select the Draw/Locator menu option to set the locator

Figure 19-103. Set the locator in the lower left corner of the model
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o Select objects to be copied (shift + click) until all are selected and copy (Ctrl + C)

Figure 19-104. Select the objects to be copied

e Setlocator to destination point

Figure 19-105.Set the locator to the destination point.
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o DPast the copied geometry (Ctrl + V)

Figure 19-106. Paste the copied geometry
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e Repeat until array of cells with 5 cells above and 5 cells below the center cell is created, for a total of
11 cells.

Figure 19-107. Repeat until there are 5 cells above and 5 cells below the center cell
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¢ Set all the interior boundary condition segments to ShadeInE and U-Factor Surface tag ShadeInETag

Boundary Condition Type *

Bound
Conditiar | ShadelrE v hOK
face | ShadelnETag | [ Coned |

Surface

Temperature F He |1760.9| Brush-ft2-F Eor?d?t?unndﬁi[grar

U-Factor Surface
Library

Emizaivity 0720

Shading system modifier | Maone

(®) Frant
(O Back [ lMuminated Surface

Figure 19-108. Set the exterior boundary conditions to ShadeInE and the U-factor Surface Tag to ShadeInETag
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o Set all the exterior boundary condition segments to ShadeOutE and U-Factor Surface tag

ShadeOutETag

Boundary Condition Type

*

Boundary
Candition | ShadeOutE

]

LS

U Fact
Surtane | ShadeOUETag

Temperature F

Emigsivity 0370

He [1760.9:] Brush-t2F

Shading spstemn modifier | MHaone

(®) Front
() Back [m] lluminated Surface

» | Cancel

Condition Librar
U-Factar Surface
Library

Figure 19-109. Set the exterior boundary conditions to ShadeOutE and the U-factor Surface Tag to ShadeOutETag
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e For the center cell, check the “Illumination source” for the left most (outer) walls. If an even number
of cells is required for convergance then either cell adjacent to the center (above or below) may be
used.
Boundary Condition Type
Bound
Condition | ShadeOu v [k
Suface | ShadeDulETag o] | Cameel |
Temperature F He |1760.9| Btudh-ft2-F Coan?t?onndEiigrar
U-Factor Surface
Emissiviy | 0720 Librar
ading system modifier | None ~ |
(O Back [ llluminated Surface
For the exterior Boundary
Conditions of the center cell,
check the lllumination Source
box
Figure 19-110. Check the “Illumination Source” for the exterior Boundary Conditions of the center cell in the stack.
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19.6.5. WINDOW: Create the Shading Layer

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries | Record Tools View Help
Window F2
Glazing Systern F5
Glass F3
Gap F4
Frame F7
Divider F8
Envircnmental Conditions F&

v Shading Layer Fl1
Shade Material F12

Figure 19-111. Select the Shading Layer Library

e Set Type to Therm File (*.thmx)
e BSDF File: Browse to the thmx file created in Therm

Shading Laver Library
List
ID# |54
Use the New button to Hew E
make a new Shading - Mame; |Eellular Shade. Single cell, light color, sheer |
Layer Library record opy Product Mame: |ID54_CS |
Ll t anufacturer; |Generic |
y Tope: Therm File [* thms) ~
Set the Type to
fle (*
Therm File (*.thmx) BSDF Fie: [¥MLD4_CS thms | [Browse
Permeability Fkac:tor [thermal] 0.590| Perforation Ratio [optical] |0.000

|

Enter the appropriate values for Use the Browse

Permeability Factor (thermal) button to select

and Perforation Ratio (optical) the THERM
THMX file just
created

Fiqure 19-112. Create a new Shading Layer Library record and set the BSDF file to the THERM thmx file just create, enter the
appropriate values for Permeability Factor and Perforation Ratio, then click the Calc button to create the genBSDF file..

e Calculate BSDF file by clicking the Calculate button under the THERM File tab. NOTE: This
calculation will take around 70 minutes.

Progress

Remaining time; 65:34
Running: SOLAR. bat

Figure 19-113. Calculating the BSDF file can take over an hour, depending on the computer.
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The properties of the material from the WINDOW database are stored in the THMX file, meaning that once

the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.

Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be
regenerated in order to keep the properties up-to-date.

<Material Name="C503:C303_glueline.txt" Type="5" Conductivity="0.120000" Tir="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4951EB">
<Property Side="Front" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Visible" Specularity="Diffuse" T="0.263345" R="0.711613"/>
<Property Side="Front" Range="Solar" Specularity="Direct” T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Sclar" Specularity="Diffuse" T="0.267214" R="0.686556"/>
<Property Side="Back" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Back" Range="Visible" Specularity="Diffuse" T="0.269345" R="0.683204"/>
<Property Side="Back" Range="Solar" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Back" Range="Solar" Specularity="Diffuse” T="0.267214" R="0.665154"/>
</Material>

Figure 19-114. The THMX file (a text file) is independent of the WINDOW database
where the THERM materials were imported from

Set the Permeability Factor (thermal):

This is the airflow permeability for the shading layer system. For single layer systems, such as pleated shades,
the permeability factor (thermal) of the single material is entered. For multiple layer systems, the shade
material with the lowest permeability factor (thermal) in the airflow critical path is used. The critical path for
several systems is illustrated in the figure below. This must be set befor clicking the Calc button, which runs
Radiance.

- Airflow path >
“=-\—-> < > - >
<
a) pleated b) single cell b) multi-cell d) stacked cell

Figure 19-115. Airflow critical path through cellular shade sytems. The shade material with the
lowest permeability factor in the airflow critical path determines the Permeability Factor.

Set the Perforation Ratio (optical):

Optical properties of the shading layer are calculated with the Calculate button by Radiance. This calculation
is based on only the material properties and geometry in the Therm file (*.thmx). Large scale perforations in a
shade layer, which are not accounted for in the material properties or therm file (*.thmx) can accounted for by
determining the equivillent open area of the perforations and entering the ratio of open area to total layer
area as the Perforation Ratio (optical). Perforations must be in a regular repeating pattern and distributed
over the entire layer area. The primary example for a shading layer of the Therm file (*.thmx) type with
Perforation Ratio (optical) is a roller shutter with perforated slats. The Perforation Ratio (optical) is calculated
using the methods described in the Perforated Screens section. This must be set befor clicking the Calc button,
which runs Radiance.

19-104 November 2022 WINDOW User Manual



19. Shading Systems 19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

The example below shows the steps to use when the layer has materials with zero transmittance (visible,
solar, and/or infrared), in this case a roller shutter, but these steps can be used for any non-standard shade
geometry, with opaque materials, that is defined using THERM.

19.7.1. WINDOW: Define Shade Layer Library Materials

Even though the materials are opaque, define them in WINDOW (from data measured in a
spectrophotometer, imported into Optics, and then imported into the WINDOW Glass Library) so that when
they are imported into THERM, they will have more properties (such as spectral data) defined than ordinary
THERM materials. These properties will be used in Radiance for reflectance calculations that will be
influenced by the THERM model geometry.

There are two roller shutter examples presented here, one that is insulated and one that is not. The primary
modeling difference is in the boundary condition definitions.

19.7.2. THERM: Therm Preference Settings

In THERMY, in the Options menu, Preferences tab, set the following options:
¢ Automatic XML Export on Save = Checked

¢ Radiance Mode = Checked
This will cause the THERM drawing background to turn gray, as an indication that Radiance mode is
on.

19.7.3. THERM: Add the WINDOW Shade Materials to the THERM Material Library

Once the appropriate materials have been defined in the WINDOW Shade Material Library, they need to be
added to the THERM Material Library.

19.7.4. THERM: Define Shade Geometry for one shade segment

The next step is to define the geometry of the shade layer in THERM.

The THERM file will represent the geometry of the roller shutter. There are many ways to generate this
geometry in THERM, but the most common method is to create the geometry in a CAD file, and export a DXF
file that can be imported into THERM.

The DXEF file can either be traced in THERM or, if created correctly, THERM can autoconvert the polygons.

The recommendation is to create one of the shading system components in THERM, generate boundary
conditions and make sure it calculates before generating the multiple components that will be needed to
define the final shading system.

When the polygons have been defined for the model, the materials imported from WINDOW into the
THERM Shade Material Library should be assigned to the outer layers of the geometry. Inner polygons can
be defined with the normal THERM Material Library.

In the case of this roller shutter example, the same material, White Aluminum, is used on both the inside and
outside of the model. The following guidelines apply to modeling opaque materials

e For outer layers, always use materials that have been measured, even if the material is opaque.
Therefore, these materials should be imported from the WINDOW Shade Materials Library
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19. Shading Systems

Insulated Roller Shutter slat

Insulation

is a solid material

Frame Cavity
conditions are

is an air cavity.

No interior boundary
conditions because it

Interior boundary

defined because it

Uninsulated Roller Shutter slat

For inner layers, if they are surround by opaque materials (such as in this example, the insulation),
then those surrounded materials can be selected from the standard THERM Material Library, and do
not need to be imported from the WINDOW Shade Material Library

Figure 19-116. The boundary conditions will be defined differently depending on whether the
roller shutter slat component is air filled (hollow) or uninsulated.
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19.7.5. THERM: Generate Boundary conditions for one shade segment

Generate the boundary conditions for the model

Tg‘Filf Edit View Draw Libraries Options Calculation Windo Help

NEEES/ E Lo @~ <k LaQ 20 FEUW

Generating Boundary Conditions

When generating the new Boundary Conditions:

assign hew emissivities based on maternial properties

OK :‘ | Cancel

" Use the same library type as any existing or deleted boundary conditions, but

* Use all of the properties of any existing or deleted boundary conditions
" lgnore all of the properties of any existing or deleted boundary conditions

Figure 19-117. Generate the Boundary Conditions

The emissivity associated with a boundary condition is static to the material that was present when creating
the boundary condition. If a material is changed after the boundary condition is created then the incorrect

emissivity is displayed and the boundary conditions should be refreshed.
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BC = Adiabatic
—— U-factor tag = None ——
Surface = Front

The cavity is filled with
opaque insulation, so no
—"boundary conditions are
defined on the inner side
of the metal wall

BC = ShadeOutE

U-factor tag = ShadeOutETag
Surface = Front

Illuminance Surface = Checked
(onlv for the center slat)

BC = ShadelnE
U-factor tag = ShadelnETag
Surface = Front

e

BC = Adiabatic
U-factor tag = None
Surface = Front

Figure 19-118.The Boundary Conditions for the insulated roller shutter case.
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19.7. Insulating Shade Layers with Non-Standard Geometry: Roller Shutters

BC = ShadeOutE

U-factor tag = ShadeOutETag

Surface = Front

Illuminance Surface = Checked
(only for the center slat)

BC = Adiabatic
U-factor tag = None
Surface = Front

BC = Adiabatic
U-factor tag = None
Surface = Front

All the boundary
conditions next to the
— Frame Cavity are set to
Surface = Back

Frame Cavity Surface

E mizzivvity

0300

() Front
@ Back

BC = ShadelnE
U-factor tag = ShadelnETag
Surface = Front

Fiqure 19-119.The Boundary Conditions for the uninsulated roller shutter case.
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The boundary conditions should be set as follows:

There are two predefined boundary conditions and U-factor tags for the interior and exterior boundary
conditions of the cell geometry

e Exterior surfaces
o Boundary Condition: ShadeOutE
o U-factor surface tag: ShadeOutETag

Boundary Cendition Type d
Bound.
Comfiicr, | ShadeOutE v
J-Fact
Sitoes | Shade0UtETag > Cancel

Temperature F He |1760.9: Btush-ft2-F Eoan?t?onndEi[Erary

U-Factor Surface

Emigsivity 0693 Library

Shading system modifier | Hone

(®) Front
() Back []lluminated Surface

Figure 19-120. ShadeOutE Boundary Condition

e Interior surfaces
o Boundary Condition: ShadeInE
o U-factor surface tag: ShadeInETag

Boundary Cendition Type d

ot
U e adelnE v

Condition

LI-Fact
crifo | ShadelnETag v Cancel

Temperature F He: [1760.9| Brush-f2-F Eoan?t?onndEirgrary

U-Factor Surface

Emizzivity  0.E33 Library

Shading system modifier | Hone

(®) Front
() Back []lluminated Surface

Figure 19-121. ShadelnE Boundary Condition
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19.7.6. Calculate the Model for Error Checking
Calculate the model before progressing to ensure there are no errors. If changes are required, ensure all

polygon and boundary conditions are re-linked to shade materials

'RENI

Fiqure 19-122. Calculate the model to make sure there are no meshing errors
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19.7.7. Create an array of cells

Depending on the shading system, multiple shade component segments are generally defined for the
complete THERM model. In the case of an opaque shading layer, it is not necessary to generate as many
repeating segments as for a transmitting material (which will have light scattered in much more complex
geometry).

For this roller shutter example, only three repeating segments are modeled, as shown in the figure below.
Create an array of component with 1 component above and 1 component below the center component.

See the THERM User Manual for detailed instructions about how to copy and paste polygons within the same
file or between different files.

-

Figure 19-123. Repeat until there are 5 cells above and 5 cells below the center cell.
The gray background indicates that “Radiance Mode” is checked.
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19.7.8. Generate the boundary conditions for the complete array of segments

Leave boundary conditions visible to ensure the boundary condition settings are copied along with the
polygons.

The exterior facing surface of the middle component should have the [lluminated Surface checked in the
Boundary condition definition
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BC = Adiabatic Br — Ad .
U-factor tag = None ?:rl?c:at—lcNone
Surface = Front o= F%o_nt
Illuminated Surface = Che: B
BC = ShadeOutE
U-factor tag = ShadeOutETag
Surface = Front
Illuminated Surface = unChecked
BC = ShadelnE

U-factor tag = ShadelntETag
Surface = Front

BC = ShadeOutE

U-factor tag = ShadeOutETag
Surface = Front

Illuminated Surface = Checked

BC = ShadeOutE

U-factor tag = ShadeOutETag
Surface = Front

Illuminated Surface = unChecked

BC = Adiabatic
U-factor tag = None
Surface = Front

Figure 19-124. Check the “Illumination Source” for the left most (outer) walls of the center cell
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19.7.9. WINDOW: Create the Shading Layer

In WINDOW, go to the Shading Layer Library, and create a new record

Libraries | Record Tools View Help
Window F2
Glazing Systern F5
Glass F3
Gap F4
Frame F7
Divider F8
Envircnmental Conditions F&

v Shading Layer Fl1
Shade Material F12

Figure 19-125. Select the Shading Layer Library

e Set Type to Therm File (*.thmx)

e BSDF File: Browse to thmx file created in Term

Shading Layer Libramy

04

Mame; |EF| Double wall white insulated alurninum |

Froduct M ame: | |

b anufacturer: |generic |

Type: S "
Set the Type to y' Therm File [*.thrm:]
Therm File (*.thmx) —

ESDF File: |XML\WhiteInsulatedSampIe_finaI.thm:-t | Browse

Permeability Factar (thermal) 0.000) Perforation Ratio [optical] |0.000 j
| S ad

\

Both Permeability Factor Use the Browse button to select

(thermal) and Perforation the THERM THMX file just created
Ratio (optical) are set to 0.

Figure 19-126. Create a new Shading Layer Library record and set the BSDF file to the THERM thmx file just created.

Set the Permeability Factor (thermal):
Because this is an opaque material with well sealed joints, the Permeability factor = 0.

This is the airflow permeability for the shading layer system. For single layer systems, such as pleated
shades, the permeability factor (thermal) of the single material is entered. For multiple layer systems,
the shade material with the lowest permeability factor (thermal) in the airflow critical path is used.
The critical path for several systems is illustrated in the figure below. This must be set befor clicking
the Calc button, which runs Radiance.

Set the Perforation Ratio (optical):

Because this is an opaque material with well sealed joints, the Optical Openness = 0.
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19. Shading Systems

Optical properties of the shading layer are calculated with the Calculate button by Radiance. This
calculation is based on only the material properties and geometry in the Therm file (*.thmx). Large
scale perforations in a shade layer, which are not accounted for in the material properties or therm
file (*.thmx) can accounted for by determining the equivillent open area of the perforations and
entering the ratio of open area to total layer area as the Perforation Ratio (optical). Perforations must
be in a regular repeating pattern and distributed over the entire layer area. The primary example for a
shading layer of the Therm file (*.thmx) type with Perforation Ratio (optical) is a roller shutter with
perforated slats. The Perforation Ratio (optical) is calculated using the methods described in the
Perforated Screens section. This must be set befor clicking the Calc button, which runs Radiance.

o  (Click the Calc button to calculate the gen_BSDF file. NOTE: This calculation will take around 70

minutes.

Progress

Remaining time: 65:34
Running: SOLAR. bat

Figure 19-127. Calculating the BSDF file can take over an hour, depending on the computer.

The properties of the material from the WINDOW database are stored in the THMX file, meaning that once
the file is saved, it is independent of any subsequent changes to the WINDOW database used to produce it.
Therefore, if the properties of materials used in the WINDOW database change, the THMX file must also be

regenerated in order to keep the properties up-to-date.

<Property Side="Front" Range="Visible" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Visible" Specularity="Diffuse" T="0.265345" R="0.711613"/>
<Property Side="Front" Range="Sclar" Specularity="Direct" T="0.000000" R="0.000000"/>
<Property Side="Front" Range="Sclar" Specularity="Diffuse" T="0.267214" R="0.686556"/>
.000000™ R="0.000000"/>
="0.269345" R="0.685204"/>
.000000" R="0.000000"/>

<Property Side="Back" Range="Solar" Specularity="Diffuse" T="0.267214" R="0.665134"/>
</Material>

<Property Side="Back" Range="Visible" Specularity="Direct" T=

<Property Side="Back" Range="Visible" Specularity="Diffuse”

<Property Side="Back" Range="Solar" Specularity="Direct" T

<Material Name="C303:C303_glueline.txt" Type="5" Conductivity="0.120000" Tir="0.000224" EmissivityFront="0.777410" EmissivityBack="0.781640" RGBColor="0x4351EB">

Figure 19-128. The THMX file (a text file) is independent of the WINDOW database

where the THERM materials were imported from

This shading layer can now be used when defining a glazing system.

19-116 November 2022

WINDOW User Manual




19. Shading Systems 19.8. Perforated Screens

19.8. Perforated Screens

Perforated screens are shading materials that have a uniform geometry. Perforations must be in a regular
repeating pattern of a single shape (circular, square, or rectangular). Non-regular patterns can be
approximated by determining the equivalent area.

Permeability Factor is calculated by WINDOW based on the geometry of defined perforations. To utilize this
model, the referenced shade material properties must be the bulk material without perforations and should
represent a perfectly Lambertian diffusing material.

19.8.1. Shading Layer Library

The Shading Layer Library has an Type called “Perforated screen”. When that type is selected, the program
displays the input values for defining the type and geometry.

Shading Layer Library
ID# 28
Mame:  Perforated screen. 8.7% open area

Product Hame:

b anufacturer: Generic
Type: Perforated screen
t aterial: 30101 Slat Metal A

Permeability Factor  0.08727

Perforated Screen

Geometry: Circular

|——53<—-

O

Dimensions
Diameter: EEEN |mm

T
Thickness: 0600 'mm Sy
Spacing 1' @ Q)
S 15.050 mm
diameter —
Sy 15.050 mm <
thickness /\

Figure 19-129. Circular perforated screen model. Diameter, and distance between perforations is defined

In WINDOW, go to the Shading Layer Library, and create a new record.
Type Set to Perforated screen

Material Select the appropriate record in the Shade Material Library

Permeability This value is calculated automatically by WINDOW based on the geometry of the

Factor defined perforations. To utilize this model, the referenced Shade Material properties
must be the bulk material without perforations and should represent a perfectly
Lambertian diffusing material.

WINDOW User Manual November 2022 19-117
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Geometry Select from the following options

= Circular
o Define diameter of typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions
o Eliptical shapes may be approximated as circular shapes using
equvillent area where the diameter, D, is related to the semi-major and
semi-minor axes of an ellipse as follows:

D =2 sqrt(AB)

circular elliptical

Figure 19-130. Elliptical perforations can be related to circular perforations by equivillent area

* Square
o Define length of the typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions

Permeability Factor |0.25000

Perforated Screen

Geometry:

——Sx——
Dimensions
1S 5000 mm
T
Thickness: 0600 | mm Sy — x —
Spacing l
S 10.000 mm

Sy: 10.000 mm <

thickness /

Figure 19-131. Square perforated screen model. Side lengths and distance between perforations is
defined
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= Rectangular
o Define the Width (x) and Height (y) of the typical perforation open area
o Define spacing between perforations in the x (Sx) and y (Sy) dimensions
o Non-standard shapes may be approximated as rectangular shape using
equvillent area where the smallest dimension of the shape is equal to the
smallest dimension of the rectangle

Permeahility Factar |0.25000

Perforated Screen

Geometry: — Sy
Dimengions | == =
Width {): 5000 mm
Height fy): 5000 mm J_M l
Thickness: 0600 mm S|y f—x—=f
Spacing l | |I | 4
_—"_ ¥
5 10.000 mm .|
Sy: 10.000 mm \‘/
thickness /

Figure 19-132. Rectangular perforated screen model. Width (x) and Height (y) side lengths, and
distance between perforations (Sx and Sy) is defined
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19.9. Homogeneous Diffusing shade

The homogeneous diffusing shade option in shading layer library utilizes shade material properties of the
bulk material without perforations and should represent a perfectly Lambertian diffusing material.

19.9.1. Create the Shading Layer in WINDOW

In WINDOW, go to the Shading Layer Library, and create a new record.
e Set Type to Homogeneous diffusing shade
e  Set Material to record in the Shading Material database

e  Set the Permeability Factor.

Shading Layer Library
D #: 26005

Mame: |Diffusing Shads

Praduct Marme: |

M anufacturer: |Generic

Tupe: |Homngenenus diffuzing zhade ﬂ
M aterial: |31 002 ﬂ

Permeahility Factar |0.00000

Figure 19-133. Homogeneous diffusing shade type from the Shading Layer Library. Material is defined in the Shading materil library.
Permeability factor is determined through measurements
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19.10. Awnings

Awnings are defined by the geometry of the awning (see the figure below) as well as the material of the
awning.

The material for the awning is selected from the Shading Layer Library.

The awning geometry is defined relative to a window, so that an awning defined in the Awning Library can
be applied to any window in the Window Library.

19.10.1. Awning Library

The Awning Library

D #:

Mame: |.-’-‘n.wning 18 - Dark, |

Product Mame: -'l'-.l.-'-.lruir'u:l 14 - Dark |

kanufacturer: |Eeneric |
Shading Layer: 10003 | Sunbrella awning, Black 4608 w
Awning

Length[L): (1499775 | mm i
Tilt [Alphal: degrees off vertical By . \
- L

Distance from left side of window (DL): | 0.000 s T . .
oo N

Distance from night side of vandow (DR} | 0,000 mm u_ /‘

Distance from top of windaw[DH] | 0.000 T

Figure 19-134. Awning Library

In WINDOW, go to the Awning Library, and create a new record.

ID The unique ID associated with this record. Protected.
Name The name of the Awning being defined.

Product The product name of the Awning being defined.
Name

Manufacturer The name of the awning manufacturer.

Shading The name of the Shading Layer used to define the material of the awning. The

Layer pulldown list shows all the applicable Shading Layers that can be used to define
awning materials. The records from the Shading Layer library that can be used for
awnings are those that are defined as “Shade with XML data” in the Shading Layer
detail view, and “BSDF” in the Shading Layer List view.
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19. Shading Systems

AWNING
Length (L)

Tilt (Alpha)

Distance
from

left side of
window (DL)

Distance
from

right side of
window (DR)

Distance

from top of
window
(DH)

Shading Layer Libramy

Mame: |Sunbrella awning, Black 4608

Product Mame: |Sunblella awning, Black 4608 [54-45)

Manufacturer: |Glen Raven

Type: Shade with =ML data

BSDF File: |><h-1 L42017-5445 ML

| Browse

Permeability Factar 0.000

DeviceType Angle Basis Thickness

i LBNL/Klems Ful 0.039

Conductivity Emissivity Front | Emissivity Back TIR

0os? 0.835 0.835 0.057

Figure 19-135. Shading Layer records defined as Type = Shade with XML data
are those that can be used to define awnings.

The length of the awning, measured from the wall attachment to the end of the
awning. Units: mm (SI); inches (IP).

The tilt of the awning, measured from the vertical wall surface. Units: degrees off
vertical.

Distance from the left hand side of the window to the left hand edge of the awning,.
Units: mm (SI); inches (IP).

Distance from the right hand side of the window to the right hand edge of the awning,.
Units: mm (SI); inches (IP).

Distance from the top of the window to the point where the awning is attached to the
wall. Units: mm (SI); inches (IP).
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19.10. Awnings

19.10.2. Applying Awnings to a Window

Unlike other shading systems that are applied to Glazing Systems, which are then used in a window,
awnings are applied directly to Windows.

An option to specify an awning for any window has been added to the definition of a window record in the

Window Library.
List IO # 110 ~
Calc [F9) Mame |Awning 18 Fived - Dark:AY7A:
Mode | MFRC w~
Mew
Type | Fixed [picture] W EY
Copy ) .
“Width 47 244 | inches
Delete Height |  59.055|inches
Save Area 19.38| 12
Feport Til
[ Dividers E nvironmental Conditionz
— MFRC 100-2010 ~
Dividers .
] rings € Check this box to add an
il Total *indow Results - Normal Incidence awning to this window.
Awning 14 - Dartk | (x>
Cll ol Udfactor | 0.456 Btu/hft2-F
Marmal Click on a component to display characteristics below
SHGC 0,146
WT 0.011
SHGCAT Detal CR i
L DeE] Total Window Results - Annual
SHGC 0.237
WT 0137

Figure 19-136. Awnings are applied directly to Window records.
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Checking the “ Awnings” box will allow records from the Awning Library to be selected either from the
pulldown list or by clicking the double arrow to the right of the pulldown list to open a dialog box showing
the list of records.

List o # 110 v
Calc F3] Mame |&wning 14 Fited - Dark:dv A
tode | NFRC e
Hew
B Select *
Copy
Delete Cancel Fid| | ID v Brecords found
Save
Report D Mame ProductMame  fanufacturé ShadinglayerlD Dh Dl Dr L Alpha
[ Dividers inches | inches | inches | inches
Dividers > 1 Awning 14 - Dark  Awning 14 - Dark | Generic 10003 0 q
Awnings /ﬂ 2 Awning 14 - Light | Awning 14 - Light Generic 10002 1] i} 0 B9 a
Awning 14 - Datk ~ 3 Aaning 18 - Dark | Awning 1B -Dark Generic 10003 0 1] 0 42 45
Display mods: 4 Awning 1B - Light | &wning 1B - Light Generic 10002 1] n 0 47 45
Warmal 5 fuwning 2b - Darke | Awning 24 - Dark Generic 10003 ] n 0 59 a5
g Auwning 28, - Light | Awning 24 - Light  Generic 10008 1] i} a 53 a5
7 Awning 2B - Dark | Awning 2B -Dark Generic 10003 1] n 0 30 95
a Awning 2B - Light | Awning 2B - Light  Generic 10008 1] 0 i a0 a5
/

Clicking the double arrow button will show
the list of records in the Awning Library

Figure 19-137. Access the list of awnings from the Awnings Library by clicking on the double arrow button

When you press the Calc button to calculate the window with the awning, a “DOS” screen will appear, which
is running Radiance to calculate the optical properties of the window with the awning. When Radiance has
completed the calculation (which can take a few seconds up to many minutes) the DOS screen will close
automatically.

BN CAWINDOWS \system32iemd.exe — O x

) - Computi
: INFO Computing for front
INFO Computing for front s
INFO Front transmission for
INFO Front t mission for ’
INFO Front ction for window @8

L T o R U T T I T T |

INFO Front re ection for window 8

Figure 19-138. When calculating the window performance with an awning, a DOS screen will appear during the Radiance
calculation of the optical properties of the system.
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Results

When the program has finished the calculation, there will be two sets of results, one calculated at normal
incidence, and the other calculated as “annual results”. The values calculated at normal incidence will
generally not be relevant for awnings, so the Annual results will be more useful. See the AERC technical

documentation for a description of Annual results.
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Figure 19-139. For awnings, the “Annual” results will be more relevant.
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